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THE ENGINEER BRANCH OF THE 
ROYAL NAVY. 


WE have received a pamphlet, dated November, 1898, which 
purports to set forth some of the grievances of the Engineer 
Officers of the Royal Navy. Thechief complaint seems to be that 
in a service where authority should accompany responsibility, 
the responsible officers of the engine room have not authority 
over their own men, but must appeal to Officers of the 
Line. Then, in a service where rank is shown by the 
uniform a man has to wear, the uniform of the engineer is 
an inferior one, and generally it is held that there is long 
standing dissatisfaction in all ranks, and it is plainly hinted 
that the paucity of the staff would lead to probable 
disaster in time of action. Now this is not as it should 
be. If the engineers of the Navy are dissatis- 
fied let them all be summarily discharged, or let 
these grievances be set right. We cannot afford that the 
navy should be manned by discontented men, and any cause 
for dissatisfaction ought to beremoved. Pay is alleged to be 
insufficient, and rank to be unfairly below that of deck 
officers. Yet it cannot be doubted that the men below deck 
are in the most hazardous place, and are likewise out of sight 
of all which makes a post of hazard also a post of interest 
during a fight. We should like to know that the grievances 
of the navy will be made right, and we should also like 
to feel that there are competent men in the navy. It may 
be urged that the subject we are discussing is more fitted for 
the Admiralty Gazette, but when we consider the manifold 
uses to which electricity has been turned for almost every 
purpose on board ship, we feel that naval engineers have 
a special claim upon our sympathies. With the pamphlet, 
which, by the way, bears no imprint and no names or 
signatures, is also sent a report on the personnel of the 
United States navy, detailing somewhat similar grievances, 
the pay being complained of as inadequate. 

No doubt much, if not all, of the trouble with both navies 
is due to the rapid change from sail to steam, which has 
ended in making a machine of the battleship, and has made 
the engineer really of first importance. Engineers could 
fight a ship—they really do fight the ship. The layman 
might well ask why there should be any deck officers 
at all, for the old days of boarding are gone probably 
for ever. To the engineers below no doubt the deck 
officers’ special privilege is to be either killed off hand 
or live to be covered with fame and glory, while the 
engineer remains below either to be parboiled or otherwise 
brought to an unpleasant and inglorious end or to survive 
and get to port to be dragged, as it were, in the triumphal 
procession of the line officers. 

We draw attention to the pamphlet because, as good 
citizens, we want to see the navy efficient and well manned. 


We don’t like the discussion to turn too much on gold lace or 
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distinctions of cloth in the uniform, but people not in the 
services probably do not realise the intensity with which 
uniformed people look upon millinery, which is the 
outward and visible sign of rank and standing in the 
services. 

We believe that the Line are inclined to despise the 
engineer. Why they should do so is not very clear. 
Admiral Lord Nelson himself could sail a ship, and was 
au fait with all the means and appliances of propulsion in 
his day, and had he lived to-day would, no doubt, have pro- 
perly valued the propelling business of the modern ship, A 
little steam would have saved him many a weary wait in port. 
Too much importance cannot be attached to the engine 
department of a modern navy and the multiplicity of details 
which is included inthe term. The country should see to it 
that if anything is wrong it may at once be set right. 


WE have received a copy of a paper read 
by Mr. Horace Allen before the South 
Staffordshire Institute of Iron and Stee] 
Works Managers, upon the Thwaite-Gardner system of 
utilising blast furnace waste gas. Mr. Allen, who is an 
experienced metallurgical chemist, goes very thoroughly into 
the question of the chemical reactions in the blast furnace, 
and shows that in no furnaces is the gas output so poor that 
it will not burn satisfactorily in the gas engine. This is a 
fact which places the blast furnace ahead of the ordinary gas 
producer, which can readily be so neglected as to produce a 
gas too poor to use in an engine. He shows the exceedingly 
uniform composition of the gas, and its constant thermal poten- 
tial which renders it a safe gas for large cylinders and large 
power units, the variable nature of other gases being a great 
hindrance to their use in very large engines. It is pointed out 
that one cubic foot of blast furnace gas represents 22,372 
foot-pounds of work. Yet this gas is being thrown away in 
large volumes, and even where “utilised” under steam boilers 
it does not develop one-fourth the power it will develop in 
the gas engine. The system is at work already at two 
English ironworks, and others are preparing for it, but Mr. 
Thwaite has just completed a plant at Berge-Borbec, in 
Germany, for the manufacture of calcium carbide. The gas 
engine by Hartley and Petyt is of 180 I.H.P. The gas con- 
tains about 31 per cent. of CO, and the engine willrunon about 
100 cubic feet per I.H.P.-hour, which is equivalent to about 
1°3 lbs. of coke charged into the furnace, a result which is re- 
markable, seeing that the furnace is making iron as usual. It 
simply proves that the heat utilised in metallurgy is small, and 
that practically the whole of the fuel is sent to waste, and this 
immense volume of gas is ready to be utilised to drive tram- 
ways, pump mines, haul boats, or light cities, It is remark- 
able that no blast furnace men joined in the discussion on 
Mr. Allen’s paper, and it would appear that the technical 
knowledge of many of our ironworks managers is insufficient 
for them to realise the subject. The pioneer in the matter 
is Mr. James Riley, who put down the first Thwaite plant 
at Wishaw, but Mr. Riley always has been head and 
shoulders above the bulk of the ironmasters, and 
led them in other economies, such as ammonia 
recovery. It appears that the Germans have gone into 
the matter very fully, boldly setting up a large engine and a 
carbide furnace. If Germany is going to use all her blast 
furnace gas and save so much of the fuel now used for power 
purposes, we fear that our iron masters, who are now standing 
supine, will discover they have made a mistake in not seizing 
promptly on so obvious and large an economy. 


The Blast Furnace 
as a Source of 
Power. 


Oxidation and Reduction Chains, and the Influence 
of Complex Tons on the Electromotive Force.—There 
is an important paper on this subject in the Zeitschrift 
fiir Physikalische Chemie, 1898, 26, 198—236, by Rudolph 
Peters, which is well worthy of careful study. In this — 
he gives the results of some experiments which he has 
recently conducted, and the conclusions which he has been 
able to draw from them. If a mercury electrode be 
employed in a mixture of ferrous and ferric salts, a 
reaction proceeds in accordance with the equation 
Hg + Fe...+ 0, = Fe..+ Hg C,. For any con- 
centration the potential is given by the expression 
ax = RT/F x log. C, ¢,/C, co, where C,/C; is the equilibrium 
ratio of the ferrous to ferric ions, and ¢3, ¢s the actual con- 
centration of these ions. This may be written 
x = A + 0°0575 log c,/cz, and the value of A may be 
obtained directly by making c; = ¢2, or by calculation from 
the E.M.F. at any concentration, and the values so obtained 
from the E.M.F. of a number of very different mixtures 
agreed very closely and corresponded with an equilibrium 
ratio & = 10*!00575 — 10750, which is, hence, the ratio of 
the numbers of ferrous and ferric ions when the solution is 
in equilibrium with the normal electrode. (Complete or 
equal dissociation of the two ion salts is assumed in the 
calculation.) By the addition of potassium chloride, the 
value of & was diminished, the mean value obtained being 
1075, In neutral solutions, the potential was found to var 
considerably with dilution, but this was not the case in aci 
solutions or solutions containing potassium chloride. Solu- 
tions in a normal sodium nitrate solution gave values almost 
identical with those in pure water, so that ferric chloride 
and ferric nitrate are equally dissociated. In the case of 
mixtures of ferric and ferrous sulphates, the value 
of & was found to be 10°, so that at equal 
concentrations ferric sulphate gives fewer ferric ions 
than the chloride. Experiments with chromous and 
chromic compounds, and with manganous and manganic 
compounds, gave no quantitative results, as constant values 
could not be obtained. The Van’t Hoff expression employed 
for the ion chain was, however, found to be at least quali- 
tatively correct. Addition of fluorine ions in all cases raises 
the sealion potential, and this effect was further examined. 
The conductivity of mixtures of ion salts with sodium 
fluoride is less than the sum of the conductivities of the 
constituents, the difference being greatest with ferric com- 
ounds, in which case also it increases with dilution. The 
erric salts, therefore, probably form complex compounds 
with the sodium fluoride, a view further supported by 
freezing point determinations. By the addition of sodium 
fluoride to the mixed ion salts the E.M.F. falls greatly ; 
thus, in the case of a mixture of N/10 ferrous and ferric 
salts the addition of an equal volume of 3 N/10 solution of 
sodium fluoride caused the E.M.F. to become negative, or 
decreased the concentration of the ferric ions to 10 of its 
former amount. A white salt is also precipitated by the 
fluoride, and the composition was found to be Na; Fe F, + 
4H; 0. This was proved to bea complex salt in which the 
iron is present in the anion, as by electrolysis the percentage 
of iron increased at the anode and decreased at the cathode. 
It is — that the reduction of the E.M.F. by addi- 
tion of sodium fluoride is due to the formation, not only 
= the slightly dissociated ferric fluoride, but also of this 

t. 


The Solution of Platinum and Gold in Electro- 
lytes.—There is a paper by Max Margueles in the 
Ann. Phys. Chem. (I1), 65, 629, on this subject, in which 
he describes some interesting experiments. An electro- 
magnet with armature serves as contact breaker to the 
current from two Daniell cells, and between the terminals of 
the coil of the magnet an electrolytic cell with gold or plati- 
num electrodes is introduced. With this arrangement the 
metal can be dissolved in hydrochloric, nitric, or sulphuric 
acid, or in potassium or sodium hydroxide. The metals 
always dissolve from the electrode, which is the anode to the 
battery current. The solution is, however, in some way 
assisted by the current from the magnet, as neither 4 
constant or intermittent current from the battery alone is 
capable of effecting solution. . 
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A MECHANICAL SURFACE CONTACT 
SYSTEM. 


THERE has been abundant activity displayed in devising 
surface contact systems. They are divided into two classes, 
one relying on magnetic devices, and the other on mechanical 
apparatus. Some of the former have been reviewed in these 
columns; we now purpose to set forth the principal features 
of a mechanical surface contact system which possesses some 
interest. It is one invented by Mr. Herbert Allen and Mr. 
Oliver Peard, and primarily depends upon the wheel of a 
tramcar depressing the end of a pivoted lever, which raises, 
through the medium of a rod, a surface contact placed in a 
then gri and support a special form of collecting 
the car the vehicle has 
passed, the contact drops back into its seat, which is flush 
with the roadway. The contact, on engaging with the col- 
lecting device, is still further raised by means of the collector, 
and it is only when the contact is so raised, that it becomes 
alive. This is claimed to be an important safety factor. 
A clearer indication of the system is given in fig. 1. 
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c is the end of the pivoted lever placed in the groove of the 
rail ; upon being depressed it operates the lever arm, c’, which 
pushes upwards the spindle, d, on the summit of this being 
contact plate, e. But the depression of ¢ accomplishes more 
than merely pushing up the contact above the street level. 
It will be seen that the spicdle, d, carries a projecting arm, 
indicated by /, and upon the subsequent raising of the con- 
tact by the collector, this comes into contact with copper 
brushes, 7, which are in permanent connection with the 
feeders. It should be mentioned that the operation of d is 
against the tension of a spring, /, so that when the contact, 
é, has been released by the car, it is pulled sharply back into 
its seating. 

It is hardly necessary to give minute details of the way 
in which the various parts of the box are insulated. Fig. 2 


demonstrates how the contact is held by the car collectors 
during the passage over the stad; ¢ simply rests upon 
plates 0, 0, thus giving effective connection between the car 
and the mains. 

The inventors claim that it is impossible for the lever to 
be operated by any other means thanj the car wheel. In the 


first place, no other vehicle could possibly operate in the 
groove of the rail, and, in the second place, it would need a 
considerable weight to actuate the mechanism; certainly it 
could not be done by a person using a stick or similar means. 

Another, and, perhaps, more important claim is, that in 
the event of anything going wrong with the simple mechanism 
of the box, the whole of the inside is so arranged and 
attached to the lid as to permit of its being removed and 
replaced by a new interior, if need be, in the course of a 
few minutes. We need hardly point out that, unlike some 
other systems, this one permits of the car running in either 
direction, as one box is not dependent on another for its 
actuation. 

The inventors inform us that, after making careful esti- 
mates, they are of the opinion that their contact system could 
Ls laid down at a less cost than that of a first class trolley 
ine. 

This appears to us to be rather optimistic, but there is no 
doubt that a simple “box,” such as this, could be constructed 
for a very low figure, and although there is a certain amount 
of work on the rails, which would no doubt be done in the 
shops, the expense of forming a good foundation in the centre 
of the track is obviated. 

We are unable to say how this system works, as there is 
no trial track down at present, but, as a very well-known 
firm have taken the patent up, we shall hope to do so at some 
future date. 


ELECTRICAL CANAL TRACTION. 


IV. 


Wir# accumulators the traffic should not exceed 2 to 24 
million tons. Below this the cost diminishes more rapidly 
than the cost of overhead lines, and especially the cost per 
ton kilometre is less, Accumulators are the more advan- 
tageous as the headway of the boats becomes longer. The 
cost of a battery for a “barge” is for towing 2,200 francs, 
and for propulsion 3,600 francs. Though not referred to in 
the paper under review, we might here allude to the Thwaite- 
Cawley electrical system. This consists of a rigid system of 
channel or Z-bars carried by posts along the banks of a canal 
at a height of 9 or 10 feet. On or against this rail system 
run the motors which need not weigh above 900 lbs. for a 
barge of 100 tons at 24 miles per hour, the necessary 
adhesion being obtained by allowing the weight of the motor 
to overhang the wheels which are pressed against the rails by 
the leverage of such overhanging weight. 

As there are two sets of rails the barges on the near side 
are hauled by motors on the under set of rails, and those on 
the far side by the upper motor. There is thus no difficulty 
in boats passing—a difficulty which wastes a deal of time in 
horse traction or any system of haulage from the bank 
surface. It is estimated that the ton mile cost will be °032d. 
as compared with 0°77d. with horses. So far no practical 
tests have been made with the system, though some are in 
preparation, and we hope to describe them in due course. 

The detailed experiences in the Bulletin before us of the 
French attempts to mechanically exploit their canals are 
worthy of every attention in view of the broken down condi- 
tion of so many of our English canals, a condition into which 
they have been allowed to fall, or rather have been thrown, 
wilfully by the neglect of the railways who succeeded in 
getting a grip upon them and proceeded to kill them in order 
to put it out of their power to again enter into competition. 
The formation of a public trust to deal in a whole and broad 
manner with our canal system would, we doubt not, produce 
good results. They are in need of repair, of dredging and 
of connecting up to take throughout the whole country 
barges of standard size. Steam propulsion has been proved 
a success on the Leeds and Liverpool canal, and tugs may 
also be seen at work on the Bridgewater Canal of the Man- 
chester Ship Canal Company, of which latter, though 
nominally far from flourishing, it can be said that its 
existence is a standing menace to any further encroachment 
of the railways upon the public rights,.and it is noteworthy 
that though the Ship Canal “ never will get any traffic,” the 
railways of Lancashire seem very anxious to secure branch 
connecting lines to points along its banks. In France, 
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Holland, Belgium and America, the canal policy has never 
been allowed to slacken, and if canals will succeed in Hol- 
land and America, where they are frozen up every winter, 
how much more should they succeed in England, where 
traffic should be greater and freezing up is a comparatively 
rare incident, that the ice boat can usually deal with to the 
extent of getting traffic through, even in really severe 
weather for England. The present encumbered state of our 
railroads would be eased by good canals. 

We have before us, as we write, the letter of an English 
railway manager, in which he complains that the line is so 
congested with traffic that punctuality of certain trains is 
an impossibility. One would expect such a congested line 
to pay dividends, but it seems to be a fatality with our lines 
that though overloaded with traffic at the highest ton-mile 
charges in the world they cannot pay dividends. 

Resuming, however, it would appear that for mechanical 
traction on canals to succeed there should be some system 
which will deal with barges as they now exist, and bank 
haulage seems well adapted for the purpose and free from a 
good deal of the troubles of the sunk chain. As regards the 
use of tugs much depends on the possibility of keeping up 
the banks in good condition to withstand wash. The power 
to transmit electricity long distances affords a chance for 
electrical systems to be worked from distant stations. 
It should not be impossible to make arrangements for 
supplies of power from towns along a canal, so affording 
day loads for costly half-worked plant. Mr. Thwaite proposes 
to employ blast furnace gas power to generate electricity in the 
trials of his system, and this enormous fund of now wasted 
energy could be drawn upon all over the country to furnish 
canal haulage. A great point in barge haulage is the 
steadiness of the resistance to be overcome, which enables 
machinery of a given power to be worked at or near its 
economical load. In every sense canal haulage seems to be 
peculiarly suitable for electrical systems, even for accumu- 
lators, the power required being comparatively small. Though 
so many of our canal overbridges are small, we think, as a 
rule, they will be available for the passing of a motor without 
alteration, though the rails would require to be brought low, 
and it might be impossible for two motors to pass when 
under a bridge, though this need not be considered as 
likely to happen frequently. One would require to be 
checked for a second or two, while the other proceeded. 
Canal haulage by horse-power is a cruel practice and puts 
horses to a good deal of unnecessary suffering. It is also 
out of date, and may be — responsible for the ruin of the 
canals, which was begun by the selfish policy of the railroads. 


ELECTROLYTIC CORROSION. 


Two recent surveys of the electrical condition of age and 
t 


other metallic structures buried in the ground in the neigh- 
bourhood of electrical street railways, serve to direct attention 
to the very serious, if not alarming, consequences which ma: 
sometimes result from the unrestricted use of the groun 
return over considerable periods. 

One of these surveys has been carried out in the borough 
of Manhattan by Mr. A. A. Knudson, who has given the 
result of his investigations in a paper read before the 
American Institute of Electrical Engineers, New York, 
October 26th, 1898.* The ether has been carried out at 
Dayton, Ohio, by Mr. Harold P. Brown, who read a pa 
on the subject before the American Society of Municipal 
Improvement, at Washington, October 28th, 1898.f 

From Mr. Knudson’s paper we take a few of the more 
important results and conclusions. In the first place it is 
important to note that his tests have shown that an open 
conduit system, or one in which an insulated metallic return 
is used, effectually confines the current to the conductors pro- 
vided for it. For this reason, he says, it is preferable to the 
ordinary ground, especially in large cities where the space 
below the streets is so largely occupied with lines of iron 
pipes, more or less subject to electrolytic corrosion. 

Differences of potential between the rails, and gas and 


"© Gee also Western Electrician, November 5th, 1898, p. 254. 
+ See also Street Railway Review, p. 817, 1898. 


water pipes, were measured at numerous points all over the 
area surveyed. The distribution of potential in the network 
of pipes was found to be extremely erratic, no doubt owing 
to the superimposed effects of several electric railways in the 
same neighbourhood. In a straight line of electric railway 
with a power station at one end we expect to find the pipes 
to be positive to the rails for some distance from the station. 
Then the potential difference changes sign and the pipes 
remain negative to the rails right out to the terminus. Mr. 
Knudson, however, found frequent reversals of the E.M.F, 
between pipes and rails along a short section of track. 

The corrosive effect of the leakage currents on the rails 
themselves may not be of so much importance as the destruc- 
tion of gas and water pipes, since rails can be more easily 
replaced. But that the former is by no means a negligible 


quantity we learn from the following interesting test - 


described in Mr. Knudson’s paper. About a year ago he 
measured the difference of potential between the pipes and 
the rails at a terminus of one of the lines, and found that it 
amounted to 10 volts, the rails being positive to the pipes. 
A few days before reading his paper ne again visited this 
locality, and found workmen engaged in removing the rails. 
Seizing this opportunity for estimating the amount of corro- 
sion of the rails, he took an impression on paper of the exact 
size and shape of the end of one of the four rails, the ends 
of the other rails being in just about the same condition. 
Fig. 1 exhibits the difference in size and shape of the rail 
when new and when in its present condition. The irregular 
carved line in the plan and the thick black line in the end 
section, showing the reduced form of the rail placed inside 
the original outlines. It is evident that a large amount of 
metal has been removed from the rails by electrolysis. The 
original size of the rails was furnished by the company 
supplying the rails, they being about 70 lbs. to the yard. 
Farthermore, the bottom sides of all these rails were cut by 
the current down to knife edges for several feet back from 
the ends. The edges were irregular in shape and somewhat 
jagged in app2arance. 


ACTUAL SIZE BOTTOM OF RAIL WHEN NEW 
u 
4 


AGTUAL SIZE BOTTOM OF 
RAIL WHEN TAKEN UP 


ox 


Fia. 1. 


Another feature of interest was the condition of the cross 
bars or tie rods which keep the rails in position. These bars, 
which were originally 14 inches wide by 3 inch thick, were 
nearly all so eaten away that the middle portion was missing, 
the ends protruding from the rails at from 6 inches to 12 
inches. 

One of the most important, and possibly alarming dis- 
coveries made by Mr. Knudson in the course of his survey, 
was the existence of a current flowing from the attachments 
of the cables of the Brooklyn suspension bridge to earth. 
The ends of the main cables of this bridge are connected 
by screw couplings to heavy steel bars or links which pass 
down with a graceful curve through solid stone masonry to 
the anchor plates, to which they are secured by heavy steel 
bolts passing through eyes at the ends. The anchor plates, 
somewhat oblong in shape, consist each of a single plate of 
cast-iron weighing 23 tons. ¢ 

These anchor plates being thus in metallic connection with 
the main structure of the bridge, it was sufficient to connect 
one terminal of the galvanometer anywhere to this structure. 
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The other terminal of the galvanometer required a good con- 
nection to earth in the neighbourhood of the attachment 
being tested. This was found in the cable of the cable 
railway. Tests made at both ends of the bridge showed that 
a current was flowing from the cable attachments to earth 
at both ends; the difference of potential amounting in some 
cases to 2} volts. Now this voltage has been shown to be 
quite sufficient to cause electrolytic corrosion, if other 
conditions are favourable. The gar pi of dampness and 
decomposable salts, such as chloride of sodium and carbonate 
of sodiam in the ground surrounding the metal from which the 
current is flowing is generally considered to be a necessary 
condition of electrolytic corrosion. If this is so, there 
appears to be little risk of dangerous corrosion of the 
anchorages of the Brooklyn Bridge, for these anchors are 
surrounded by a mass of stone and concrete, which the 
engineers consider would effectually exclude damp, and 
which contain no electrolyte such as would favour electro- 


lysis. 

If this is so, so much the better for the safety of the 
bridge ; but we are inclined to think that a transfer of metal 
from anchors to the stone or concrete might take place in 


West Side~* 


Dayton, Ohio, is a city with a population of about 90,000 
inhabitants, and possesses fully 80 miles of electric roads. 
Electrically considered, it is divided into four parts by 
various rivers which meet and flow through it. Practically 
90 per cent. of the entire current from the business portion 
of the city crosses a river on one 12-inch and one 10-inch 
water pipe, one 8-inch gas pipe, and one 10-inch natural gas 
pipe. e two main power houses are about a quarter mile 
apart on the west side of the Miami river. A third, but 
smaller power house, is on the east side of the river. Two 
other roads have their terminals in Dayton, but their power 
houses are elsewhere. On the map, fig. 2, the numbers 
marked + show the pipe positive to the rail, and those 
marked — show the pipe negative to the rail. 

Fifteen excavations were made, and the measurements 
repeated on the pipes themselves. These excavations are 
marked on the map with a square. A careful examination 
was made of the physical condition of the pipes, and 
chemical analyses were made of samples of soil, and the 
metals of pipes and incrustations upon them. 

The electrical tests showed that the pipes, in the business 
part of the city, one and a half to two miles from their 


Fia. 2. 


the course of years, without the most favourable conditions 
being present. The electric current has a great tendency to 
carry metallic ions across breaks in the continuity of the con- 
ductor by processes which are not strictly included under 
electrolysis. We have, for instance, the transference of 
carbon particles across the electric arc, and the well-known 
phenomena of electric osmose. We should not be surprised 
to learn that a metallic deposit would be found on the stone 
and concrete opposite the anchors of the bridge, if they 
should be examined some years hence. It is at least a 
queetiep on which it would be dangerous to dogmatise, on 

eoretical grounds, or even upon the present state of our 
experimental knowledge. 

The survey carried out by Mr. Harold P. Brown is one of 
the most important contributions that has been made to our 
experimental knowledge of this vital defect in the practical 
working of electric railways. The investigations were made 
in a thoroughly scientific manner; tests of P.D. between 
rails and pipes being made over the whole area, and pipes 
affected by corrosion being tested by chemical analysis and 
by the mechanical testing machine to determine their loss of 


strength, 


power houses were positive to the rails, and therefore subject 
to electrolytic corrosion. The highest readings in this part 
of the city were 44 volts. Near the power house on the west 
side of the river, the pipes were 9 volts positive to the rails, 
and the danger district extended about three-quarters of a 
mile to the west. It was at once noticed that the danger 
district was i ry 4 large, and this was verified by the 
records of the Water Board, which showed a large number of 
service pipe renewals, 

Cast-iron pipes are not usually considered susceptible to 
electrolytic corrosion, but Mr. Brown found that this was not 
so in Dayton. The tar coating on the pipes appeared to be 
no protection whatever, and the surface of the pipe in the 
danger district was found to be changed to a soft black 
material resembling graphite, and easily cut with a knife. 
This material is such an excellent conductor that instead of 
checking it tends to increase the action by reducing the 
resistance of the path through which the current must flow 
in order to reach the rail. Moreover, the stones and peebles 
near the pipes are actually electroplated with the metal of 
the pipe, whether iron or lead. This condition has not, as 
far as Mr. Brown knows, ever before been reported. 
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To make certain that the corrosion observed was really due 
to electrolysis, a section was cut from a pipe in the danger 
area (Fifth Street), and a section from a similar pipe in 
exactly the same kind of soil, in a part of the city (Logan 
Street) where there was absolutely no trace of an electrical 
current. The Logan Street pipe had been put down 24 years 
ago, while the Fifth Street pipe had been put down 10 years 
ago, and had been exposed for four years to electrolysis. 

The chemical analyses of the two pipes were nearly iden- 
tical, and were as follows :— 


Logan Street pipe. Fifth Street pipe. 


Phosphorus... per cent. ‘800 per cent. 
Sulphur ... °073 per cent. 057 per cent. 
Silicon ... 2°270 percent. 2'500 per cent. 
Tron: «.. det. not det. 

Carbon graphitic 343 percent. 2°88 per cent. 


The samples of the incrustation of the Fifth Street pipe 
analysed as follows :— 


Phosphorus ...  1'821 per cent. 
Silicon ove not det. 


Iron ... ... 33°43 per cent. 
Carbon combined and carbon graphitic ... 7°12 per cent. 


This analysis showed that the percentage of iron was 
greatly diminished, while the percentage of carbon was more 
than doubled. 

Careful investigation showed that the carbon was merely 


the amount originally in the pipe, the carbon being 


left, while a large portion of the iron had been carried away. 

The chemical anulysis of the soil showed that the solvent 
was produced electrically from carbonate of sodium and 
chloride of sodium in the soil. Neither of these by itself, 
in the small proportion shown by the analysis, would injure 
a cast-iron pipe covered with tar, though, as is well known, a 
strong solution of chloride of sodium (common salt) will 
rust wrought-iron. 

But the presence of even 0°01 per cent. reduces the elec- 
trical resistance of the iron and the passage of the current 
decomposes those salts and forms hydrochloric acid, which 
dissolves the metals. 

Having thus determined the cause of the trouble, it 
remained to fix its extent. Fifteen excavations were made 
in different parts of the city to determine how much electrical 
pressure is required to seriously injure the cast-iron, A 
pressure of 3 volts and less is found to cause a graphitic 
coating not exceeding ;', inch in depth. The iron seems 
to be uninjured. From 3 to 44 volts the thickness of the 
layer is increased in a ratio depending upon length of time 
during which the pipe has been exposed. 

To determine what percentage of mechanical injury has 
been sustained by the pipes, it was intended to compare the 
hydrostatic pressures required to rupture the Logan Street 
and the Fifth Street pipes, but defects in the apparatus 
employed prevented a fair test. 

The Fifth Street pipe at 150 lbs. pressure leaked through 
the corroded spots, while the other pipe was able to stand 
300 lbs. pressure. Test bars were cut from the best portions 
of both pipes and broken on a Riehle testing machine. The 
average transverse strength of the Logan Street pipe was 
1,800 Ibs. per square inch, as against 1,085 to the other. 

The tensile strengths were respectively 16,000 and 11,425 
lbs., and the deflections were 0°25 and 020 inch. Four 
years of electrolysis had robbed the Fifth Street pipe of 
about 30 per cent. of its transverse strength and about 45 
per cent. of its tensile strength and had caused it’ to leak at 
150 Ibs. pressure. 

Tests of the resistance of the rail joints of the Dayton line 
showed that electrically they were extremely bad; in some 
rails no current at all flowed. 

Mr. Brown winds up his able report by recommendations 


for the reduction of the danger area. He recommends the 


use of wooden instead of metal pipes, or the intercalation of 
wooden sections in the lines of metal piping. In the danger 
area he would connect the sections between the wooden pipes 
by pilot wires to the central office, where tests could at any 
time be made. If any of the metallic sections were found 
to be still positive, these should be further sub-divided by 
sections of wooden pipe. 


These reports show that electrolytic corrosion in overhead’ 


electric railways with ground returns may, in the course of a 
few years, do very serious damage to piping or other under- 
ground metallic structures, even with P.Ds. between pipes 
and rails as low as 2 to 3 volts. But the remedy is in the 
hands of the electrical engineer. With a comparatively 
small number of insulated return cables, it is' quite possible 
to keep the voltage between rails and ground less than the 
dangerous amount. It is only through the indifference or 
carelessness of the authorities that such damage to neigh- 
bouring property is permitted. 


STEAM ENGINE GOVERNORS." 


By JOHN DAVIDSON. 


(Continued from page 891.) 


In automatic expansion engines, where the governor has to drive 
the cylinder steam distribution valve, the friction, &c., to be over- 
come is often very considerable, and powerful shaft governors have 
to be used, so that this friction and weight of valve, &c., cannot 
have a disturbing effect of any note upon the governing of the 
engine. 

As the engine valve really becomes part of the governing mechan- 
ism in this case it should receive the first attention. In designing a 
throttle governor, no one would think of putting an unbalanced slide 
valve with a great pressure of steam behind it, to throttle the steam, 
an arrangement which would require an enormously powerful 
governor to move it, and work in any way satisfactorily, but would 
fit it with an almost frictionless valve, and a small governor will do 
the work with ease. 

So ought it to be as near as is practical with the shaft governor. 
The valve should be made as free as possible, consistent with the 
necessity of keeping it steam tight. Solid piston valves, perhaps, 
make the simplest valve of this description, but they do not Keep 
steam tight long enough. Slide valves balanced properly are also 
a good step inthis direction. Anyway, fitting unbalanced valves and 
then designing a tremendous governor and gear to drive them, is 
working in the wrong direction entirely, although often done, gover- 
nors of all kinds being designed, so that the valve resistance shall 
have little tendency (and mostly at the expense of great friction) to 
open and shut the governor each revolution of the engine. 

The valve gear of unbalanced slide valves and such like, requires to 
be of heavy design which is needless, and the effects of inertia then 
come into play if the engine goes at any speed, and this again adds 
to the work of the governor. Now the valve friction, and these extra 
resistances, which have to be overcome by the governor, create in the 
governor itself, other resistances at the joints, &c., and this has a 
serious effect upon the sensitiveness of the governor, making it slug- 
gish in responding to a change in speed, and making it far more liable 
to soon get out of order and give trouble. 

Balanced valves need only gears of light construction to work them, 
and smaller spindles at the staffing boxes, which again reduces fric- 
tion. Ifthe valve and gear be so designed, a much less powerful 
shaft governor can be used, and yet have sufficient margin of power to 
effect a change quickly. This question of weight and resistances of 
valves and gears isa most important one, and had it received more 
attention, would very likely have led toa much more extensive use of 
the variable expansion shaft governor, the fate of which, in many 
instances, has been caused by valves and gears being made many times 
too heavy, and the governors being expected to move valves against 
ridiculous pressures. 

As I have now considered some of the ways in which the governor 
of a steam engine acts, and also some of the advantages and dis- 
advantages of the two types of governing, I will put before you a few 
examples from actual practice, showing the way the mechanism is 
arranged to effect the change in pressure or rate of expansion of the 


steam. 

When the throttle governor is applied to an engine the most com- 
mon method of arranging it isto combine the governing mechanism 
and valve together and drive the revolving portion by a belt, rope, 
gearing, or chain from the engine shaft. By this arrangement the 
governor can be run at any desired speed by suitably designing the 
gearing, and a comparatively small governor can be used. This makes 
&@ Very compact governor gear, but in all cases where a belt or 
rope, &c., is used, a safety gear should be provided, in case of the 
belt breaking, to shut off the throttle valve, which otherwise means 
the engine would run away directly this occurred. 

A few well-known and simple makes of this type of governor 
are the Acme, Proell, and the Pickering. 

Fig. 4 shows a sectional view of Lindley’s patent Acme governor, 
Messrs. Browett, Lindley & Co., Limited, having kindly supplied 
me with a drawing of the same. As will be seen, the weights, w, in 
this governor consist of two hemispherical masses with lugs cast on 
the bottom side to receive the pins, a,on which the weights swivel 
when they open out, being held together by two springs at s, one on 
either side. The weights are connected tothe crosshead, c, by means 
of the links, 1, the crosshead being connected to the throttle valve 
spindle, v, by the nuts, x. The weights are revolved by the belt 
pulley through the bevel gearing shown, the wheel, 8, having lugs 


© Paper read before the Salford Science Students’ Association at 
the Royal Technical Institute, Salford. 
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cast on it to receive the lugs on the weights, these weights, &., 
revolving on a steel tube, through the middle of which passes the 
throttle valve spindle. As the speed increases the weights fly out, 


— COMBINED COVERNOR — 
— AND STOP VALVE. — 


4. 


due to centrifugal force, and they draw the crosshead, c, downwards 
through the links, thus closing the valve and throttling the steam. 

A very handy speeding arrangement is also fitted to these 
governors, 80 that the can be varied considerably, even 
while the engine is running. Pivoted at pis a T-lever, one end, which 
is forked, working in a sleeve on the valve spindle, the other two 
ends being bent to receive a screw, EH, upon which works the nut, p. 
A spring is stretched across in a horizontal position from a pin on 
the right-hand side of the governor stand, and fastened to the nut, p. 
You will readily see that, in the position shown, the tension of the 
spring will help to open the throttle valve, or assist the main governor 
springs to keep the weights closed, and so increase the speed of the 
engine. If the nut, D, be moved to the other end of the screw, which 
can be turned by the small wheel provided for the purpose, the spring 
would tend to shut the throttle valve and decrease the speed, while, 
if it is put in the centre position, the effect of the speeder spring is 
nil. By moving the nut to any intermediate position on either side, 
you can regulate the speed to a nicety anywhere within about 15 per 
cent. of the mean speed. This makes a very neat and compact form 
of governor, and, judging by the thousands now in use, it must do its 
work efficiently. 

Fig. 5 showsa sectional view of the Proell governor combined with a 


Fria. 5. 


throttle valve, the makers of this governor being Messrs. Isaac Storey 
and Sons, of Manchester, to whom I am indebted for drawings and 
particulars. This scientifically designed governor is used in many 
ways for regulating purposes, being fitted to Corliss, Meyer, Ryder, 


and all kinds of releasing gears, as well as for throttle governors, as 
shown in the figure, which I will now describe. 

4 isa flange fastened to the governor stand, having a sleeve, 8B, in 
which is fitted the hollow spindle, c. At the of this spindle lugs 
are cast, to receive pins, from which are —_— ed the two bell crank 
levers, Z. From the bottom end of these levers are hung the two 
inverted pendulums, G, which, at their bottom end, are attached to a 
movable sleeve, H. The top ends of the levers, n, engage with knife 
edges on the ends of the crossbridge, 1. To this crossbridge is 
attached one end of the spring, the other end being fastened by a 
suitable holder to the spindle, o, at K, the spring acting in tension. 
As the weights fly out, the bridge piece is lifted, and with it the 
valve spindle, which closes the valve to throttle the steam. 

As the balls move out, they do so almost in a horizontal line, and 
an almost isochronous governor is the result, and also gravity has no 
disturbing effect upon the weights, as they are not raised or lowered. 
This is a very powerful and sensitive governor. 

Fig. 6 represents the Pickering governor, Messrs. Evans & Sons 


Fia. 6. 


Wolverhampton, the makers, having kindly supplied me with the 
drawing and particulars. This well-known governor is somewhat 
different to the last described, owing to the fact that the three 
weights or balls are suspended on thin strips of steel, which does 
away with the necessity of joints, and their consequent friction, this 
being the principal feature in the design. These strips bend as the 
balls move out, and take the place of springs, as well as the joints in 
the ordinary form of governor. The action of the governor is as 
follows:—As the balls move out, due to — increasing, the stri 
bend, and the ends are drawn closer together, and as the bottom en 
of the strips cannot move upwards, being fixed to revolve in one 
vertical position, the top ends draw the crosshead, and with it the 
throttle valve spindle downwards, closing the throttle valve, and 
reducing the pressure. 

A re speeder gear is also fitted to this governor to vary the 
speed of the engine while running if . A small worm, 
which can be turned by the thumb screw shown, is geared with a 
worm wheel, w, to which is fastened the r spring, 8, the other 
end of the spring being attached to the lever, t, at its fulcrum. If 
the spring is twisted either way by turning the worm wheel, it is put 
in torsion, and will tend through the lever, 1, to open or close the 
throttle valve, and vary the speed accordingly. 

The three governors jast described are suitable for both slow or 
quick revolution engines, but a very good arrangement and a more 
reliable one for quick revolution engines, is to fix the weights, &c., to 
the crankshaft of the engine, and so save any driving belts or gears, 
the governing mechanism being coupled to the throttle valve, which 
is placed close to the cylinder, by a link and rod. An — 
similar to this is adopted by most of the principal builders of quick 
revolution engines, when throttle governing is used. 

(To be continued.) 


AN IMPERIAL CABLE SERVICE: 
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to contribute an equal share with the Imperial Government of the 
cost of the construction'of the Pacific cable, the joint obligation not 
to exceed five-ninths of the whole cost. The Australasian colonies 
have undertaken to contribute the balance.” 

From this it will be seen that it now lies solely with the Home 
Government to take action. : 

The following is the text of a letter tothe Right Honourable Joseph 
Chamberlain on the subject of a State-owned system of submarine 
cables which has been written by Sir Sandford Fleming, and which 
we reproduce in full as published in the Toronto Globe :— 


Orrawa, October 28th, 1898. 


The Right Honourable Joseph Chamberlain, Secretary of State for 
the Colonies 

Sir,—I had the honour, on December 28th of last year, to address 
Sir Wilfrid Laurier respecting the proposal to establish a State-owned 
Pacific cable. Circumstances have since arisen which impel me to 
ask permission to address you on the subject of a State-owned system 
of cables for the British Empire. 

The paper which follows discusses the subject on its merits. I 
venture to think that the arguments adduced make it clear that such 
@ service is extremely desirable, and is fast becoming a necessity. The 
telegraph is an essential ally of commerce, and is indispensable to the 
full and satisfactory development of trade and shipping. The trans- 
Pacific steamship lines which have been established are heavily 
handicapped by the absence of any direct means of telegraphy 
between the ports with which trade is carried on. The Pacific 
cable would serve the purposes of trade between Australasia and 
Oanada, but these countries are debarred from establishing inde- 
pendent telegraphic connection with Hong Kong, the terminal port 
of one of the steamship lines. Under an agreement dated October 
28th, 1893, the Eastern Extension Telegraph Company strengthened 
its monopoly by having Canada and the southern Colonies téle- 
graphically excluded from Hong Kong and forbidden to lay or assist 
in laying any new cable to that port fora period which does not expire 
until 20 years from the present date. 

There remains only one way of gaining telegraphic connection 
with Hong Kong freed from exacting charges, and that is through 
the Home Government. In granting to the Eastern Extension Com- 
pany exclusive privileges, Lord Ripon, then Colonial Secretary, 
reserved to Her Majesty’s Government the option to take possession 
of the cable between Singapore, Labuan and Hong Kong by giving 12 
months’ notice and paying the company £300,000. 

My letter of December last to Sir Wilfrid Laurier (copy enclosed) 
sets forth the position and the attitude to Canada and the Australasian 
colonies of the Eastern Extension Telegraph Company. The pro- 
posal submitted in the following paper would undoubtedly interfere 
with the rich monopoly which that company enjoys, and, to some 
extent and for some time, diminish its profits; but I venture to hold 
that no private company, however rich and influential, should be 
allowed to stand inthe way when great Imperial interests are at stake. 
It must be borne in mind, too, that telegraphy is one of the most 
astonishing results of science, and that the facilities which it offers, 
if not shackled by hindrances, may be rendered of greater and greater 
value to the human race. 

The advantages of cable connections and low charges increase with 
distance in an accelerating ratio. It is impossible, therefore, to set 
a limit to the commercial, social and political benefits which would 
result to the empire from a State-controlled cable service reaching 
every British possession. In the following remarks I have pointed 
out that the Pacific cable, established as now proposed, will prove to 
be the key to such a service, and practically its forerunner. 

I have the honour to be, sir, your obedient servant, 


SanDFORD FLEMING. 


SERVICE. 


Following is the paper above referred to:—The action recently 
taken in London in adopting the principle of cheap Imperial postage 
suggests that the time has arrived when the expediency of establish- 
ing a complete telegraph cable system throughout the empire may be 
considered on its merits. The advantages which will inevitably 
follow the adoption of a universal penny postage appear to be 
generally recognised, and I venture to think the public mind will be 
prepared to entertain favourably another proposal not less important. 
It is not necessary in the least to undervalue cheap postage or detract 
from its immense importance in order to show that a cheap telegraph 
service on a comprehensive scale is easily attainable, and that it would 
prove an effective means of speedy communication for an empire such 
as ours. 

The transmission of letters have always been a function of the 
Government ; indeed, it has been wisely held throughout the civilised 
world that the postal service should be controlled by the State. The 
electric telegraph is a comparatively modern introduction, In the 
mother country private companies were the first to establish lines of 
telegraph, but in 1868 it was found to be in the public interest to 
have them taken over by the State and placed under the Post Office 
Department. 

A Committee of Inquiry had reported to Parliament :—" That the 
telegraph service as managed by the companies, (1) maintained 
excessive charges; (2) occasioned frequent and vexatious delays in 
the transmission of messages, and inaccuracies in sending them; (3) 
left a large number of important towns and districts wholly unpro- 
vided for; and (4) placed special difficulties in the way of that 
newspaper press which had in the interests of the public a claim, so 
just and so obvious, to special facilities.” The transfer was effected 
in 1870. Ohanges and improvements were immediately: made ; the 
telegraph service, previously confined to lines connecting great cities 
where business was most lucrative, was extended to many towns and 


. districts previously neglected, and, notwithstanding the fact that the 


charges on messages were greatly reduced, the business developed to 
such an extent that the receipts progressively increased. Before the 
transfer it cost about 6s. to send an ordinary message from London 
to Scotland or Ireland. The rate was reduced to 1s.,and subse- 
quently to 6d. (the rate at present charged), and for that sum a 
telegram can be sent from any one station to any other station 
= the limits of the United Kingdom, without regard to 
ce. 

It was early discovered by every country in Europe that so efficient 
a servant to trade and commerce, so important an aid to the State 
itself, should become a national institution. France, Austria, Prussia, 
Russia, Sardinia, Italy, Spain, Portugal, and Belgium each established 
a State telegraph system, and, as in Great Britain, experience has 
shown that they have done this, not only with advantage to the 
various administrative necessities, but with benefit to the public at 


Such being the unanimous conclusion, is not the application of the 
principle of State ownership on a larger scale than hitherto attempted 
a fit subject for inquiry? Is it not desirable and expedient that the 
whole British Empire should have a State-controlled cable system ? 


INEVITABLE DEVELOPMENT. 


The conditions of the empire are totally different to what they 
were some years back. When Her Majesty ascended the throne 
there was not a single mile of electric telegraph anywhere. There 
was not an iron ship of any class afloat, and mail steamships were 
practically unknown. From that period the conditions have been 
continually changing, and the process of growth and development 
still goes on. True, change has met with resistance from individuals 
and companies and classes; but resist it who may, the law of develop- 
ment follows its steady course, and continually makes demands on 
science and skill to meet the ever-changing conditions. We are living 
in an age of transformation ; the spirit of discovery and enterprise, of 
invention and achievement, has extended and expanded the British 
Empire, from the small islands on the coast of Europe to new terri- 
tories, continental in extent, in-both hemispheres. The development 
of the mercantile marine has carried the flag of our country over 
every mile of sea to meridians far distant from the mother land. In 
these distant territories communities have established themselves 
under the protection of that flag. They have drawn riches from the 
forest, the soil, and the mine. They have caused noble cities to 
spring up, rivalling in the splendour of their streets and buildings 
the finest cities of the old world. These young nations, full of hope 
and vigour, have made progress in every direction; they are imbued 
with lofty aspirations, and their most ardent desire is to give their 
energy and strength to the building up of a greater British Empire 
on the firm foundation of common interest and common sentiment. 

At an earlier period in the world’s history it would have been 


‘difficult to conceive the possibility of any lasting political union 


between countries so widely separated by intervening seas. The 
problem is, however, being solved, not by old methods, but by the 
application of wise principles of government, aided in a wonderful 
way by the highest resources of modern science. Steam has made the 
separating oceans no longer barriers, but rather the medium of union. 
Electricity has furnished the means by which the British people in 
all parts of the globe may exchange thought as freely as those within 
speaking distance. These twin agencies of civilisation are pregnant 
with stupendous possibilities. Already the one, as the prime factor in 
sea carriage, has rendered universal penny postage possible. The 
other has made it equally possible to bring the British people, 80 
widely sundered geographically, within the same neighbour tele- 
graphically. 
Prnny PostaGe. 

Imperial penny postage will have far-reaching consequences ; it is 
union uaaie a great onward movement in the career of civilisation, 
and in the development of wider national sympathy and sentiment. 
But greatas are the benefits to follow the por gree of universal cheap 
postage, the first result, and not the least, will be to make plain that 
& postal service, however cheap and comprehensive, is in itself 
insufficent for the increasing daily needs of the now widely distributed 
British peoples. It will be seen that in addition to an ocean penny 
postal service, the circumstances of our world-empire demand a 
—— ocean cable service, extending to every possession of Her 

jesty. 

The carriage of letters at any known speed consumes time, and the 
length of time consumed depends on the distance traversed. The 
telegraph, on the other hand, practically annihilates space, and in 
this one respect has immeasurably the advantage over the ordinary 
postal service, especially in the case of correspondents who are 
separated by the greatest distances. 

Wecan as yet but faintly appreciate the extent to which the telegraph 
may be employed, becauseits use heretofore has been restricted on long- 
distance messages by almost prohibitory charges. If messages can be 
exchanged between places not far apart, let us say between London 
and Edinburgh, or Toronto and Montreal, the gain in time by the use 
of the telegraph is inconsiderable. Butif the points of connection 
be far separated, such as London and Melbourne, or Ottawa and 
Cape Town, the comparison between a postal and telegraph service 
brings out the distinct value of the latter. In the case last mentioned, 
while it would require the lapse of eight or ten weeks to obtain an 
answer to a letter by post, if the telegraph be employed a reply may 
be returned next day or even the same day. : 

Existing long-distance cables are little used by the general public; 
it may be said not at all except in emergencies. They are used in 
connection with commerce, the growing needs of which demand 
more and more the employment of the telegraph, but owing to the 
high charges exacted its use is limited to business which would suffer 
by delay. These cables are in the hands of private companies striving 
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chiefly to earn large dividends, and who adopt the policy of charging 
high rates, in consequence of which trade and commerce is unduly 
taxed and its free development retarded. Were the cables owned by 
the State, large profits would not be the main object, and precisely as 
in the case of the landlines of the United Kingdom, it would be 
possible to reduce charges so as to remove restrictions on trade, and 
bring the service within reach of many now debarred from using it. 


(To be continued.) 


POWER CONSUMPTION IN ELECTRIC 
RAILROADING. 


Tue Americans have satisfactorily solved the question of power pro- 
vision for electric cars. We have not done so yet. Therefore no 
excuge need be offered for calling attention toa paper by Mr. Dodd, 
read at Cleveland, O. Mr. Dodd recalls his surprise when, 10 years 
ago, he saw a car fitted with two 20-H.P. motors. The power seemed 
altogether beyond the size and speed of the car to a man accustomed 
to2-horse cars. The difference is due to two or three facts. In the 
first place a horse can exert great starting effort. ‘Secondly, the extra 
speed of electrical cars, notably the demand for rapid acceleration, 
requires a large power; and thirdly, the cars thamettees are heavy. 

To-day American tramcar practice does not allow a lower limit 
than two 25-H.P. motors per car, while double and quadruple 25, 50, 
and even 75-H.P. equipments do not attract much attention. Mr. 
Dodd proposed to show that the customary car equipment was not 
pc all greater than required by the ordinary laws of mechanics and 

ynawics, 

The one thing to know was the actual train resistance. This is 

made up of several factors. First, the actual gravity work of a 
grade, an important factor on the steep grades of tramlines, as com- 
pared with the flat grades of an ordinary steam railroad. Next 
comes curve resistance, important in a eense, but not really of much 
account in the general power problem. Very important, however, is 
the acceleration, because of the numerous starts to be made and the 
loss of time, and because rapid acceleration really proves an economy 
on fast runs and implies less waste of energy in brakeage. Frictional 
resistance depends upon two conditions: the state of the track and 
the quality of the axle bearings. This is the least known and most 
uncertain and variable. Commenting on several formu)m for train 
resistance, Mr. Dodd has collated a score cf instances of trains 
running at a given velocity for a given expenditure of power. The 
speeds varied from 25 to nearly 50 miles per hour, the weights from 
20 to 95 tons, and the resistances from 16 to 28 lbs. perton, In all 
cases Mr. Dodd thinks that the formulm of Clark, Rankine, Searles, 
and Wellington allow. too great a weight to velocity, admitting it 
into the equation as the square, Rankine alone not doing this and 
obtaining better results than the others; indeed, being fairly 
accurate except for the 95-ton train. Clark is too low all through 
as compared with the actual resistance, Searles being too high for 
high speeds and too low for low speeds, as is also Wellington. The 
author’s formula, proposed, is (18 + 02 v) H + (7 + 02 v) 7, where 
v is the speed in miles per hour, © is the weight of engine or motor 
car in tons of 2,000 lbs., and 1 that of ‘trailers. The results give a 
remarkably close agreement with the cited experiments. 
__The formula appears rational also in the light of our more modern 
ideas as to train resistance and the influence of velocity, at one time 
a terrible bogey when it stalked about on the square. He claims 
the formula as fairly representing the truth between 25 and 50 miles 
velocity for ordinary interurban cars on straight and level T rails 
with modern road bed construction. Turning to the factor of 
acceleration, this is expressed in terms of the gain in one second of 
velocity in miles per hour. The force per ton of 2,000 lbs. is equal to 
the acceleration multiplied by 91°3, or Pp = F x 91°83, F being the 
acceleration in miles per hour in one second, and P the traction per 
ton. The limit beyond which acceleration cannot go is the adhesive 
limit of the wheels, and this may at most be put at one-fourth the 
weight, Hence the importance at high accelerations of motors on all 
axles. Mr. Dodd shows a diagram of various accelerations, the 
maximum limit of 500 lbs. per ton with a deduction of 30 Ibs. per 
ton for frictional resistance being represented at about 26 miles per 
hour acquired in 5 seconds. The nearest approach to this limit so far, 
is the starting curve of a General Electric car, made on purpose to 
experiment with high velocities. The lowest of the six curves given 
in the diagram is about 15 miles velocity acquired in about 50 seconds, 
being that of the Chicago, Burlington and Quincy Steam Railway 
for an ll-cartrain. Next comes the Manhattan Elevated at 23 miles 
velocity in 52 seconds, while two electric cars show about 20 miles 
velocity in 20 seconds. 

The highest limit of acceleration ought to be comfortable to 
passengers if made smoothly, and Mr. Dcdd has himself noted stops 
cf a deceleration of 475 lbs. per ton without discomfort—a near 
approach to the maximum limit—but motor men assure him they can 
stop from 50 miles velocity in 450 feet which implies 365 lbs. per 
ton. He concludes that adhesion alone limits the rapidity of 


acceleration if managers are willing to pay for the power. 


The vulgar statement that an electric car is a better hill climber 
than a steam car is traversed by the asserticn that when steam 
engineers put 8,000 H.P. to a train of 800 tons the difference will be 
less apparent. Steam locomotives carry their own boilers and are 
limited by this, and so it happens that grades must be kept flat and 
conditions assimilated to what is really a very small motive power. 
The conditions are so very opposite. A steam locomotive is a very 
Proper machine for high speeds and long journeys with few stops, for 


it is merely necessary to overcome running resistance. Electricity is 
suited to frequent stoppages, and must be fitted to apply acceleration, 
the train running by momentum almost as soon as all the acceleration 
has been put into it, Also grades are necessarily steeper, and that 
power which furniehes acceleration can also do heavy haulage on 


es. 

Grades of 11 and 13 per cent. cocur in electrical practice, and 
these are comparable with acceleration. Thusa9 per cent. grade 
implies 180 lts per ton; 11 per cent. = 220 lbs.,; 134 per cent. 
270 lbs. Observations of 12-ton cars, after the acceleration is over, 
show 20 miles per hour. By the author's formula this gives a hori- 
zontal effort of 264 lbs. or 22 lbs. per ton, which represents 14 H P. 
At 75 per cent. efficiency the trolley input is 188 -H.P., or 14 kw. 
500 volts x 28 amperes. 

An ordinary double treck interurban car weighs 15 tons without 
motors; these weigh 3,000 lbs. With passengers the total weight is, 
say, 20tons. They run at 28 miles on a Jevel; this works out at 
23°4 lbs. per ton, or 472 lbs. total, = 35 HP. With 82 per cent. 
efficiency for their large motors, this is 43 H.P. or 32 kw. trolley 
input = 500 volts x 63 amperes, or 32 amperes per motor. The 
maximum acceleration on the Akron, B:dford, and Cleveland line 
was 1:25 miles per hour every second = 114°5 lbs. per ton, or a trac- 
tion of 2,3C0 lbs. for the 20-ton car. The speed at this pull was 
18 miles per hour on the curve diagram. The motors were thus 
giving 110 HP. Aft 80 per cant. efficiency this gives 138 H.P. = 
103 kw., which at 500 volts represents 206 amperes of starting 
current. 

The new Lorain and Cleveland line has cars estimated at 22 tons, 
They attain speeds of 35 to 45 miles per hour and even 50 miles, 
Their level resistance is 616 lbe. per formula, w being 22 and 
v = 50. This is 82 H.P.or 100 H.P. at the input. The voltage is 
high, about 600. The feeders are heavy, and 550 volts may be 
assumed at the motor terminals, representing 135 amperes of current. 
Judging by the running an acceleration of 150 lbs. per ton is main- 
tained up to a speed of 25 miles. Then as the controller is cut out, 
the speed increases and current falls off with the acceleration de- 
crease. The effort is 254 H.P. or 317 H.P. of input at the motor. 
This represents a current of 430 amperes. It is concluded that the 
apparently heavy equipment is called for to the regular running 
requirements, and the power is just such as is called for by the 
mechanical conditions to be filled. 

This paper really represents the condition of affairs in America in 
regard to electric traction, and it is thus deserving of attention. If 
our electrical trams are to make these speeds they will need to be 
similarly equipped, and we think that the single line and passing 
place will need to be relegated to the museum. Anything more time 
and soul destroying than the interminable waits at these barbarous 
passing places it is difficult to imagine. 

The deterrent efforts of the London County Council prove that 
body to be possessed of very little appreciation of the necessities of 
the people. It is simply a crime against the public that horse cars 
should still be run in suburban London. We do not, of course, 
advocate the speeds found possible on some of the wide roads of 
American suburbs, but we do advocate something that will get over 
the slow starting and poor acceleration of horses, and the waste of 
time due to the long stoppages at the bye passes. Rapid acceleration 
to the maximum speed would in itself be an immense gain. Itis 
pitiable to see the industries of the land choked by the ignorance of 
so many of its municipalities. 

The everlasting deputations to see what is done abroad are a 
crying evil and a shameful waste of money. As well send a 
deputation abroad to observe if steam locomotion is possible as to 
send abroad for electrical information, when America alone has as 
many miles of electrically operated lines as there are miles of steam 
lines in England. 


AUTOMATIC BOILER FEEDING. 


Wartina to the Scientific American, Mr. E. G. Watson discusses the 
automatic feeding of water-tube boilers. In a certain water-tube 
boiler having 500 square feet of heating surface, the water contents 
are about 600 lbs. At only 5 lbs. of evaporation per square foot, 
this would be wholly dissipated in 15 minutes, while a very short 
time would suffice to dangerously lower the water level. 

If, therefore, automatic feeding is to become the rale, the feed 
apparatus must be such as to preserve the water level constant while 
the boiler is at work, and cease to feed when the boiler ceases 
to give steam. Yet it is contended automatic feed is essential 
to this type of boiler. A really reliable automatic feed is by no 
means simple or easy to devise. Obviously, it should be what 
its name implies—automatic. Yet we think no automatic 
boiler feed should be without the strictest attention, and it would 


’ appear a reasonable safeguard that there should bea recording instru- 


ment on which the pressure of a battery button should record a mark, 
and the water attendant should be obliged to produce thisevidence that 
he was so many times in the hour actually awake and attending at a 
point close to the water gauges. The Weir feed pump is said to be 
wasteful in steam, but very reliable, andit is used for marine pur- 
poses, not because it is wasteful, but in spite of that defect. Now 


- all automatic feed devices must be so reliable that this quality will 


cover every other sin. In the Belleville boiler the feed is regulated 


‘by a float device, which opens the feed regulating valve when the 


water level falls against the resistance of a spring, which closes the 
valve as the float rises. In this device, if the spring breaks, the 
boiler is merely overfed. Similarly, if the float were to spring a leak, 
the feed would be in excess, 
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Thus two defects which might occur would not promote danger. 
The yeverse mode of action would introduce two dangers. e 
Thornycroft regulator is a float inside the boiler. In Normand’s 
two boiler torpedo boats the boilers are connected by pipes between 
their water drums and steam drums below water line, and there is 
only one feed supply, and all the water is returned from the engines 
and finds its p place in the boilers without any supervision 
except such as is necessary to supply the regular small deficiency. 
Yarrow takes steam for his feed dyn from near the water line, and 
the feed pump works at the usual rate so long as this pipe is above 
water, but if there is too high a water level the pump is fed with 
water, and works slowly, so that though some loss is made the feed 
pump acts to reduce water level if too high. 

Surface condensation and the return of all water to the boilers 
reduce the risks and troubles with feed apparatus very considerably. 
None of these appliances are referred to by Mr. Watson, yet we 
believe all are reasonably satisfactory, especially on the above closed 
system possible with surface condensation. 


THE END OF THE HORSE. 


L’Energie Electrique quotes one Pierre Giffard: “This is indeed 
the end of the horse.” In acertain dialect story, in which a donkey 
was wound up a mill hoist, the man who tried to land the animal 
endeavoured to do so by pulling him by the tail. The result seemed 
to justify his expression, that there were two ends to a jackass, and 
one of them was the wrong one, for it kicked. Whether the right 
end of Pierre Giffard’s horse has come the near future should prove. 

The statement was made on the strength of the results of the 
recent automobile trials in France. Our contemporary states that 
of 19 vehicles three were electrical. The electrical vehicles ran 66 
kilometres without recharge, whereas the steam and petroleum 
vehicles took on fresh supplies, and all along the route were visible 
vehicles filling up supplies. The tests in question were made on 
October 6th and 12th. There were three routes of about 40, 45 and 
67 kilometres repectively ; the first war the most easy, the second 
was the hardest with heavy gradients. The third route was long and 
difficult. The route seems to have been chosen to the advantage of 
steam vehicles, the gradients coming in at the end of the journey. 
Our contemporary devotes several columns to these trials which were 
made upon vehicles of commercial type, such as are employed by 
Parisian houses of business, and resemble somewhat a windowless 
omnibus. They have evidently obtained a good foothold in Paris, 
and it cau hardly be doubted that they have arrived at such a pitch 
of perfection that a steady improvement and development may now 
be expected. 

The Jenatzy van had a battery of 1,360 k. in 44 elements. 
The front wheels carried 1,610 k., the back wheels 2,540 k., in work- 
ing order. The empty vehicle weighed, with the driver, 3,090, and 
the load was 1,060, giving a total of 4,150 k. as above divided. 

Last year, L’Energie Electrique estimated that 120 watt-hours of 
energy were necessary per ton kilometre. This figure had come 
down to 100 watt-hours in June last, and it was now estimated as 
only about 85 on the route Versailles and St. Germain at a speed of 
124 kilometres. In the long descents, as to the bridge of Suresnes, 
over 50 percent. of the energy spent on this section was recuperated, 
so that the actual expenditure was as low as 30 watt-hours per ton 
kilometre. 

The conclusions of our contemporary are all in favour of the elec- 
tric vehicle for large towns or for such work as that of a country 
doctor where there is a convenient charging station, which, as a rule, 
will be available at no great distance. Electrical works will find in 
these vehicles a new source of income. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Tue meeting of the Institution of Electrical Engineers on 
Thursday, the 22nd inst., was devoted to what is popularly 
known as “ wireless er Mr. Evershed’s paper on 
“Telegraphy by Magnetic Induction” was down for read- 
ing, but the author followed Dr. Lodge’s example, and gave 
a summary of his paper without attempting to read it in 
detail. He stated that the per question was that of 
cost, and this resolved itself into a consideration of the 
power taken to work the receiving devices; only a limited 
amount of power was obtainable, and the indicator must 
respond to minute power magnitudes. He referred to the 
calculations he had made with regard to communication 
with the lightships round the coast of Kent, and to the 
experiments which followed ; afterwards proceeding to dis- 
cuss absorption by earth and sea water, and the apparatus, 
circuit, transmitters, and receivers which had been suggested 
or employed. 

Mr. Preece resumed the discussion; but in addition to his 


verbal communication, had put on record a condensed 
account of his experimental work in the form of another 
paper, with the title of “ Aitheric Telegraphy.” He thought 
many would be astonished to find that so much work had 
been voluntarily and cheerfully done. The earlier apparatus 
of 1892 was cumbrous, but this objection had been over- 
come, and the battery now used consisted of 15 dry cells, 
The apparatus had been evolved by simple plodding experi- 
ment. The system was made practical by the calling appa- 
ratus of Mr. Evershed. The system was now a8 simple, 
practical, and cheap, and also as effective, as any form of 
telegraphic apparatus that exists. It has only been used 
between Lavernock and Flatholm, because nobody has asked 
for it anywhere else. 

He corrected the impression that Mr. Stevenson had done 
experimental work in the North of Scotland, and stated that 
no attempts were actually made to communicate with Muckle 
Flugga, the most northernly of the Shetland Isles, but he 
had arranged for a demonstration near Edinburgh to prove 
to Mr. Stevenson that the ideas suggested by the latter 
gentleman were erroneous. He thought that a good many 
of the “facts” now brought forward would require a good 
deal of modification. 

Prof. Fleming stated that the communications opered up 
many points for discussion of an interesting character, 
Omitting such systems as were only suggestions, and those 
which did not really fall within space telegraphy at all, he 
gave two divisions into which practical methods fall, (a) the 
closed coil system, ¢.g., Preece and Lodge, which might be 
regarded as embodying an air core alternating current trans- 
former ; and (2) the Marconi and others using a detector of 
the Branly type, #.¢., a discontinuous conductor. The view 
he took of the long wires employed with coherer systems was 
that they integrated the electric force into E.M.F., which 
breaks down the non-conductivity of the coherer. He then 
showed by experiment that it is not necessary to “tune the 
wings,” and that resonance did not come in, but that the 
relative position of sender and receiver is important. 

Prof. Fleming then proceeded to describe some experi- 
ments at University College and in Regent’s Park on the 
absorption of water and function of the earth as a conductor 
insuch systems. The waves were produced at comparatively 
long intervals, like “twanging a fiddle-string once a week.” 
The open coil system wants a new transmitter to do to the 
ether what a steam whistle does to the air. No doubt then 
we shall see Board of Trade regulations for the use of the 
ether. He tersely described so-called wireless telegraphy as 
not wireless, but only telegraphy with less wire than we are 
generally accustomed to. 

General Webber reminded the Institution that in 1882 
Mr. Willoughby Smith forecasted what might be done, in 
directions since rendered prolific, when describing Dolbear’s 
new telephone, and it seemed to the speaker that what was 
then said formed the starting point of modern work. 

Mr. Whitehead dealt with the criticism his equations had 
undergone, and argued that everything depended upon the 
question, Do Maxwell’s equations apply ? He cited works 
of Prof. J. J. Thomson, Hertz, and Oliver Heaviside, and 
concluded an elaborate defence by stating that if his equa- 
tions had to go, Maxwell’s equations have to go also ; if these 
= not true, where are the equations to be substituted for 

em ? 

Sir Henry Mance suggested that instead of making and 
breaking the tone of the signal might be altered, and from 
the alteration in note the message might be transmitted 
letter by letter. 

Another speaker considered that sound might be trans- 
mitted through the sea, and electrical means employed to 

ick up the sound waves at the receiving stations. He went 
into the means of doing this in some detail, and referred to 
experiments made last century in the Lake of Geneva to 
prove the tp of the proposal. 

Prof. Ayrton added to Mr. Whitehead’s defence, discussed 
absorption, and pointed out that while a lightship might be 
made of wood, one cannot imagine a lightship floating with- 
out any sea. He asked Dr. Lodge to state the actual amount 
of energy required in order to make the magnifying tele- 
phones sing out. 

Here the discussion proper gave way to a discussion on the 
discussion. Mr. W. P. Granville considered that the evening 
had been spent on a number of subsidiary papers, but that 
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there had been no real discussion. The President had no 
wish to curtail the discussion, and after some further 
remarks, it was decided to spend another evening on the 
subject. 

Dr. Lodge then spoke on the discussion as reached. He 
was glad that Mr. Evershed had shown what he had done. 
Much that he might say would be reserved for his final 
reply, when he would give particulars of the power required 
by his magnifying telephones. As regarded Mr. White- 
head’s work, he thought one had better take his equations as 
correct until somebody else substituted something else for 
them. A delicious little bit of mathematical demonstration 
followed, which might have been more exhaustive had not, 
as Dr. Lodge remarked, the blackboard been so extremely 
small, After a reference to some work now in hand by 
Prof. J. J. Thomson, the discussion was again adjourned 
until the first meeting in the New Year. 


CORRESPONDENCE. 


Cowper-Coles Electrolytic Cyclic Process. 


I have just read in the number dated November 25th the 
article published by you relating to Mr. Cowper-Coles’s 
electrolytic processes. Allow me to inform you that the 
so-called invention of Mr. Cowper-Coles is nothing but an 
infringement of my own electrolytic processes, patented both 
in France and abroad in 1892 for the extraction, separation, 
and refining of metals. Moreover, you can convince your- 
self of the truth of this by reading the enclosed article. 

I shall be greatly obliged if ag will publish this article 
in your REVIEW, as this will be the best way for me to 
establish my rights of priority to the company that have 
taken up Mr. Cowper-Coles’s so-called processes, and who are 
no doubt ignorant of the fact that Mr. Cowper-Coles’s patents 
are valueless, because they are merely a copy of my patents. 


D. Tommasi. 


P.S.—Please be kind enough to reproduce the figures con- 
tained in my article. I shall also be obliged if you will give 
me the address of the company working Mr. Cowper-Coles’s 
patents. 


[The article to which Dr. Tommasi refers was written by 
himself and published in the Electrician of August 26th last. 
We regret we cannot accede to his request to republish the 
same. The address he asks for is the Cowper-Coles Metal 
Extraction Syndicate, Hayle, Cornwall.—Eps, Rev.] 


I should like to state in reply to Dr. Tommasi’s letter 
which you showed me, that I do not consider that I have, or 
am, in any way infringing his patents, but if anything, he 
is infringing my process. There is this great difference 
between Dr. Tommasi’s process and mine. In Dr. Tommasi’s 
process the only features of novelty he appears to claim are a 
slow revolving cathode (which cannot ion subject matter 
for a patent, as Elmore, Hoepfner and others have used and 
patented such revolving cathodes), and some secret compound 
which he adds to the electrolyte. In my process for the 
treatment of complex sulphide ores the revolving cathode is 
a matter of detail, and is not even an essential part of the 
process. Long before Dr. Tommasi published a description 
of his process in the Electrician and other papers, I had used 
revolving cathodes, and I can produce documentary evidence 
and witnesses to prove this fact. The only claim for novelty 
that Dr. Tommasi can possibly claim is in the material he 
uses for his cathode, or for minor details in the construction 
of the cell. In the description of Tommasi’s process that 
appeared in the technical journals, he mentions the use of 
cathodes made out of alloy of aluminium bronze. I have 
never tried such an alloy myself, as I did not think it would 
offer any special advantages, in fact, alloying the aluminium 
does away with the advantages obtained by using pure 
aluminium, which I have used with great success, having 
discovered that aluminium offers special advantages due to 
the fact that a loose film of oxide forms on the surface, thus 


ensuring the ready stripping of the metal from the cathode. 
I shall be pleased to give Dr. Tommasi any further informa- 
tion he may require about my process. 

Sherard Cowper-Coles. 


The Deposition of Copper. 


It seems to me that a better way than the methods{now 
in use for making pipes, &c., of copper by deposition would 
be to bring the copper sulphate solution to the mandrel in 
the form of a jet, issuing from a nozzle, at such a high 
speed that there would be considerable pressure on that part 
of the mandrel immediately affected ; if this worked, it could 
be applied in many directions, statuary, &c. I would also 
suggest that other substances, such as pellets of rubber, 
copper, &c., be incorporated with the swiftly rushing solu- 
tion; the continual battering of these upon the freshly 
deposited copper might help to make the “ grain” close and 


even. 
Lux. 


Johannesburg, November 20th. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


Enpina Deo. 1897.| Wax Enpina Dec. 1898. 
& 4. £ 6 

Antwerp... 410 0 | Adelaide 500 
Buenos Ayres. Teleg.cable 990 0 ie Teleph. mat. 56 0 
»  Teleg. wire 125 0 | Algoa Bay 
Calcutta 213 O | Amsterdam 40 0 
Cape Town 136 0 | Bombay... 13 0 
Christiana 16 | Buenos Ayres 2,059 
Colombo... 25 0 cutta 239 0 
08 86 0 | Colombo 60 6 
Melbourne 483 0 | Delagoa Bay 44 0 
a see 492 0 139 0 
Port Elizabeth 312 0 | Hamburg 110 0 
» Said 50 O| Las Palmas 31 0 
»  Teleg. mat. 800 O | Melbourne 2,246 
Rotterdam. Teleg. mat. 30 Penang ... 
Santos ... ... 52 Singapore 
Stockholm. Teleg. mat. 24 St. Petersburg ... «= 0 
Sydney ... 395 | Sydney ... ree 689 
Total £4,198 0 Total £6,706 0 


Application for Discharge—On January 16th, at 
2 p.m., at the Court House, Wandsworth, an application for discharge 
W. electrical engineer, of Hitherfield Road, Streatham, 
will be heard. 


Bankruptcy Proceedings.—The creditors of Thomas 
King, electrical engineer, Maidstone, and also late of Brighton, met 
on the 22nd inst. at the London Bankruptcy Oourt, and appointed 
Mr. F. W. Davis, 0.A., Finsbury Pavement, E.C., as trustee, to wind 
up the estate in bankruptcy, with the assistance of a committee of 
inspection. The debtor, who started in 1893 with £500 capital, 
attributes his position to loss on the Brighton business, and to insuf- 
ficiency of capital. He returns his liabilities at £2,497 19s. 6d. 
(unsecured £2,103 13s. 5d.), and his assets at £1,109 11s, 11d. 


Liquidation Notices,— At meetings of the B. C. 
Electric Syndicate on November 30th and December 16th it was 
resolved to wind up voluntarily, and Mr. A. E. M. Davis (McAuliffe 
and Davis) was appointed liquidator. Oreditors of the company 
should send particulars of their debts and the usual information to 
Mr. Davis, at 1 and 2, Great Winchester Street, by January 23rd, 
1899. 

Creditors of the United Ordnance and Engineering Company are 
to send their names and the usual particulars to Mr. W. E. Davies, 
liquidator, by February 3rd. 

Books Received.—“ Kalkulos sobre las Kanerias de 
Agua,” by A. E. Salazar, Professor de Fisika, Industrial de la 
Unibersidad de Chile. Santiago de Chile: Hume I Ka, Aumada, 357. 

“ Advanced Inorganic Chemistry,” by G. H. Bailey. London: 
W. B. Olive. 3s. 6d. 


Calendars, Lists, &c.—Mesers. E. F. Moy, Limited, 
electrical engineers, of Camden Town, have brought out an 1899 wall 
calendar, the general arrangement of which is very artistic. 

We have received from Messrs. Marshall & Co., electrical and 
mechanical engineers, of Belsize Works, Clayton, Manchester, a price 
list and small sample card of lead seals. 

Messrs. D. Bruce, Peebles & Co., of Edinburgh, are wishing their 
friends the compliments of the season in a very neat card which 
gives a view of their works and of one of their enclosed motors. 

The British Boiler Fluid and i ’ Stores Company, of 
oe send us lists of their “‘ Dejecoline ” boiler scale removing 


to 
‘ 
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We beg to acknowledge with thanks the receipt of the usual 
charming and useful pocket-books from the Brush Electrical 
Engineering Company, Limited. 

In accordance with what has been its very good custom for some 
years past, the Electrical Power Storage Company again sends out to 
its customers and friends an extremely useful blotting pad, with 
monthly calendar for 1899 at the top and memoranda book, interleaved 
with blotting, fixed conveniently on the left. We have no doubt that 
these pads prove of great service in many electrical offices, as does 
also the information of a general character which is given in the 
memo. book before mentioned. 


Change of Address.—Messrs. Salviatia, Jesurum and 
Co., importers of Venetian glass, electroliers, &c., have just removed 
from 213, Regent Street, W., to Regent House, Regent Street, W. 


Dissolution of Partnership,—Messrs. Nastorg, Burt 
and Oo., bronzists and electric light fittings makers, whom we 
yecently announced had taken new premises at 123 and 125, Oxford 
Street, W., have dissolved partnership. Debts by Mr. Charles 
Harley Burt, who will carry on the business at the new address on his 
own account. 


Electrical Engineering in Italy. — The electrical 
engineering business carried on in Milan by Messrs. B. Cabella and 
Co. under the title ‘‘ Tecnomasio Italiano,” has just been converted 
into a joint stock company with a capital of £80,000. 


Extension of Premises —The Unbreakable Pulley and 
Mill Gearing Company, Limited, of Manchester, state that plans have 
been passed and building commenced for the extension of their pulley 
department, to meet the largely increased demand for the “ Wells 
Unbreakable ” pulleys. 


German Electrical Enterprise.—The Financial News 
says that when the town of Braila recently invited tenders for electric 
lighting all the bidders were Germans. A Cologne company named 
the price at 0°695 franc for 100 watts an hour to private individuals 
and half-price to the public, with other advantages, if allowed to use 
for lighting purposes the power house already possessed for the 
electric road ; while a rival company, of Frankfort, offered light at 
0°72 franc for public and private use, undertaking to pay into the 
city treasury one-third of all profits above 7 per cent. on the capital 
invested and one-half of allabove 10 percent. Here, says our con- 
temporary, is a fair sample of the desperate methods by which 
Germany seeks to get a footing everywhere. It can hardly be called 
legitimate enterprise. The Germans appear to be always ready to 
make the greatest sacrifices—even to the extent of supplying 
goods at a loss—in order to introduce goods, in the hope that by- 
and-by they will succeed in elbowing out their English and other 
rivals. Free indulgence in this desperate policy has already resulted 
more than once in burnt fingers, and there are signs that they are 
learning by experience to become more cautious. English traders, 
who endeavour to supply goods of good quality, do not seem parti- 
cularly anxious to imitate German methods. They prefer to keep on 
the safe eide, and let their goods, as it were, speak for themselves. 
This caution is often carried too far; but the trade done is very 
much safer and often much more satisfactory than that of their 
German rivals. The quantity or value of exports to any particular 
country does not always and infallibly indicate the amount of profit 
derived therefrom. 


Hospital Lighting.—Messrs. Wallis-Jones & Dent, of 
Westminster, have been appointed consulting engineers for the 
electric lighting and electrical arrangements for the Newport and 
Monmouthshire County Hospital. 


Interesting Action.—The Bromley Bench had an 
interesting case before it last week. Messrs. Muirhead’ & Co., elec- 
trical engineers, of Elmers End, Beckenham, sued Thomas Mitchell 
under the Employers’ and Workmen’s Act of 1875 for breach of con- 
tract, claiming the sum of £3 11s. The plaintiffs were compelled to 
take the proceedings for the sake of discipline at their works. Oa 
August 22nd defendant was engaged to make three high resistance 
boxes, which were necessary for the machinery the firm were con- 
structing to fulfila contract. The contract had to be completed by 
the end of October. Dafendant worked from August 22nd to Septem- 
ber 24th, and he lost a good deal of time by absenting himeelf, and 
by unpunctuality. Defendant was to be paid £12 for the whole 
work. This was based on the amount an average workman would 
receive if paid 1s. an hour for the job; 9d. an hour was paid whilst 
defendant was doing the work, and the remaining 3d. per hour was 
retained by the firm until the contract was completed. Defendant 
got in arrears with his work, and on September 26th he did not goto 
work, and sent no excuse. He also absented himself on September 
27th, and on September 28th a letter was received from him stating 
that unforeseen circumstances had compelled him to absent him- 
self from work. On Saptember 29th another man was 
put on, and he ‘completed the job. As a_ result of 
defendant leaving the work the completion of the job brought the 
total price to £3 11s. above the amount the firm were to pay 
defendant. After the other man had been put on defendant went to 
the works, and he was told that he would be held liable for the 
delay. Oa October 26th he called again, and was told by the firm 
that they did not want to press him, and that he might make it up 
by doing some piecework. Evidence was given by John Parr, the 
manager of the works, and a workman named Alexander. In defence, 
defendant said he was detained in London on important business on 
the days he stayed away from work. He contended that he had 
been unfairly treated by the firm. Other workmen had absented 
themselves from work, but the firm chose to make him the sufferer. 
The Bench made an order against defendant, Defendant disputed 


the accuracy of the figures which had been quoted. Mr. Snowden 
said he was willing to take defendant’s figures. An order was 
then made for defendant to pay £3 5s. ina month. Defendant stated 
that he should like to appeal, The chairman said their were no 
grounds for an appeal. 


Ludwig Loewe & Co,—From January 1st the electrical 
business of the above company, of Berlin, will be taken over by the 
Union Elektricit its-Gesellschaft, and all communications should be 
addressed to that company at Huttenstrasse, 12-16, Berlin, N.W. 


Messrs. Siemens & Halske.—This firm, of Berlin, are 
declaring a dividend of 10 per cent. for the financial year 1897-98, 
the net profit for that period amounting to no less than £266,553. 
In addition toa number of electric tramways the company completed 
-— in operation 11 different central stations for town electric 

goting. 


New Company.—A new company has been formed in 
Aberdeen called the Aberdeen Electrical Engineering Company, 
Limited, to work the electrical engineering business of Messrs, 
ee The capital is £10,000, and has been privately 
subscribed, 


New Edition,—Mecrsrs. Whittaker & Co. have just issued 
a new (4th) edition of “Electric Lighting and Power Distribution,” 
by Mr. W. Perren Maycock, M.I.E.E. They have in the press a new 
book entitled “ Electric Wiring, Fittings, Switches, and Lamps,” by 
= same author, and this will be published in about three monthy’ 
e. 


New Electric Cable Works in France.—New works 
for the manufacture of electric cables of all kinds are being estab. 
lished at Bohain (Aisne). 


1898,—In their usual trade review for the past year, 
Messrs. Bolling & Lowe say that the commencement of the year 
‘saw the conclusion of the great sagan’ lock-out, which was 
shortly followed by the colliers’ strike in Wales; this latter took four 
months to wear itself out without any apparent future benefit to the 
strikers, whilst it caused great loss both to them and their employers, 
These two strikes were felt as direct blows to trade generally, but 
compensation was to some extent found in the activity caused by the 
Spanish-American conflict, and more recently by the war ecare in our 
own country, occasioned by the Egyptian complications. This gave 
rise to an immediate distribution of large Government orders for 
prompt execution. Urgent demand for quick delivery necessitates 
working overtime, but when reaction sets in, it generally results in 
lessened occupation for the working man.... I we take the 
contracts now being executed for home purposes, viz , the extension 
of main line railways, light railways for rural districts, harbour works, 
local tramways, city subways, water works, and sewage plant, ic., 
we shall find that they, together with the naval programme, go far to 
compensate for the diminished quantities and values in our exports 
of ironand steel. Great development has taken place in all enter- 
prises connected with electricity, both for light and traction, and this 
—_ is displacing steam formany purposes. There has undoubtedly 
2en a wave of prosperity over the whole country, and the iron and 
steel trades have fared well. Prices have for some time been higher 
than they were last year, both for raw and manufactured materials. 
.... The prospect of a British Pacific cable uniting British 
Columbia with Australasia is still distant, but an Atlantic cable, 
3,165 nautical miles in length, made in France, has been laid thence 
to the United States. ... Last year we stated that the question of 
the metric system was ‘under consideration,’ but unfortunately no 
progress can be reported. In conclusion, we may add that it is our 
impression that there will in the coming year be full employment for 
the iron, steel, engineering and ship-building trades.” 


ELECTRIC LIGHTING NOTES, 


Aldershot.—The District Council has a report from the 
Electric Lighting Committee on an electric lighting scheme, recom- 
mending that an installation be put down at a cost of £11,000. The 
report advises that the parish clerk’s land be the site of the proposed 
electric lighting works ; responsible firms, if the report is adopted, 
will be invited to tender for laying down an installation sufficient for 
wiring 6,000 lamps for business establishments and private houses, 
and arc lighting for the streets; and strenuous opposition will be 
offered to the establishment of electricity works within the district 
as proposed by the promoters of the Aldershot and Farnborough Light 
Railway Bill. 


Alloa.—Messrs. Lowdon Bros., of Dundee, are at present 
fitting up the large factory of Messrs. John Paton, Son & Co., yarn 
makers, at Alloa, and already part of the works is lighted by elec: 
tricity; only one dynamo, which is being worked by the existing 
boilers at the factory, is in use in the meantime, and it is expected 
that another five will be put up shortly. The offices, watchhouse, 
and part of the wareroom are now lighted electrically. 


Ayr.—The other day there was an explosion of gas in 4 
street transformer box, the cover being blown off and a flame issuing 
from the opening. 


Barmouth.— Mr. J. Charles Hughes, solicitor, 
appeared before the Council recently to ask their assent to the appli- 
cation of Mr. David Davies for a provisional order to light the town 
by electricity. The Council agreed to assent to the application, 
reserving their right to object to any terms in the order. 
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Belfast.—The Electric Committee recently autborised 
the engineer to prepare specification for lighting the new police build- 
ings, aud advertise for tenders for the execution of the work. He 
was also instructed to prepare a scheme for the committee’s considera- 
tion, of the new mains and extensions of existing mains he would 
recommend should be laid, and of the plant likely to be required in 
the near future. The engineer submitted his report on tenders for 
coal and the results of test of samples from firms who had tendered, 
and the committee having considered same, accepted that of Mr. J. R. 
Noble for Welsh coal and Messrs. Macpherson for slack, as being the 
most advantageous. He further reported that, as showing the growth 
of the undertaking during the past year, the output had been cn 
December 21st, 1897, 1,963 units, and December 21st, 1898, 3,550 
units, showing an increase of about 81 percent. He submitted a 
number of applications for supply of current, which were granted, 
—— number of lamps now connected and applied for is 
42,364. 


Berwick.—An electric light installation has just been 
put into the premises of Messrs. Ross Bros., butchers, in Hide Hill, 
by Messrs. Dalziel & Co., electrical engineers, Newcastle. Several 
arc lamps of 3,000-C.P. each are supplied from a 3-horse-power 
dynamo. In the shop there is a small mincing machine driven by a 
1-horse motor. 


Birmingham.—The City Council have decided to intro- 
duce the electric light into the Council House. The entire building 
will be lighted, the cost of the work being nearly £2,009. So far as 
possible, the present fittings and pendants, many of which are very 
handsome and valuable, will be utilised for the new lights. 


Bristol.—The Docks Committee has accepted the tender 
of Messrs. Willway & Sons for sn electric light installation at the 
engineer’s office in Underfall Yard. 


Chester.—The Council has adopted a recommendation 
of the Lighting Committee that they be authorised to oppose the 
proposed application to Parliament by the Lancashire and Cheshire 
a Company, Limited, and the Lancashire Electric Power 

ompany. 


Derby.—The Electric Lighting Committee recently 
reported that the tenders of Messrs. W. Morley, Thomas Walker, 
and G. L. White for the supply by each firm of 1,000 tons of coal at 
6s. 4d. per ton has been accepted. 


Dublin.—The Great Northern Railway Company have 
resolved to inaugurate a very extensive system of electric lighting in 
the Dublin station and offices. The contract is said to have been 
given to Messrs. Coates, of Belfast. 


Frockheim.—The electric light has just been put into 
the bleachfield of Messrs. Douglas Fraser & Sons. The motive power 
is water, a large turbine wheel having been erected in the bleaching 
house. Lights have been put into different chambers inside the 
works, and several are outside in the parks. The hope is expressed 
that the light may be extended through the village. 


Glasgow.—At the Dean of Guild Court in Glasgow on 
21st inst. the Corporation applied for permission to erect a generating 
station in connection with the electric lighting department on ground 
in Pollokshaws Road. The Caledonian Railway Company appeared 
as objectors. 

It is stated that fresh negotiations have been opened up between 
the Electricity Committee and the Kelvinside Electricity Company, 
which will probably lead to a settlement satisfactory to both. A 
local paper says that the Kelvinside Company have Parliamentary 
powers to prevent the Corporation from providing electricity for 
tramway traction within their area. As an electric tramway to Annies- 
land Toll is well within sight, such a prohibitive power might lead 
to complications. 


Gloucester.—A Local Government Board inquiry was 
held last week by Mr. H. P. Boulnois, M.1.C.E., upon an application 
of the City Council to borrow £50,000 for the construction of electric 
lighting and refuse destructor works for Gloucester. Mr. Robert 
Hammond, in explaining the details of the scheme, said that the 
estimate of the capital expenditure was as follows:—Electricity 
works and mains, £44,000; refuse destructor, £6,000; total, £50,000. 
The scheme included, besides private lighting, provision for 36 public 
arc lamps and 266 double 16-C.P. incandescent lamps. The total 
public lighting units estimated for is 158,950, and private lighting 
units, 187,500, or a total of 346,000 units. The plant provided for is 
600 kilowatts, viz., one 300-kilowatts effective capacity, and one 300- 
kilowatts set in reserve. The estimated revenue was as follows :— 
For private lighting (187,500 units), at net price of 5d. per unit, 
£3,906; public lighting (158,950 units), at net price of 3d. per unit, 
£1,987; meter rentals, &c., £150; total revenue, £6,043. The total 
working cost was estimated at 1°85d. per unit—£2,670, or a gross 
profit on the working of £3,373, which, after deducting charges on 
loan and sinking fund, £2,426 5s., lefta margin of profit of £946 15s., 
or more than 1d. in the £ on the rateable value. The total cost of 
dealing with the refuse by cremation was estimated as follows :— 
Collection, 1s. per ton; burning, 1s. $d.; interest and sinking fund, 
10d.; maintenance, 2d.; total, 3s. 3d., less materials made from 
clinker and the net value of steam, 10d.—total cost, 2s. 5d. per ton. 
Mr. Hammond then described the scheme in detail, by which it 
hie — the provisional contracts already entered into amount 

le 


Greenock,—We briefly mentioned last week the report 
of Mr. Fedden, borough electrical engineer, to the Police Board. The 
report contained the following :—Proposed arrangement for private 
lighting.—Three-wire system: 250-volt lamps. Lighting mains to be 
laid from James Watt Dock, along one side of Main Street, one side 
of Rue-end Street, and both sides of Cathcart Street, Hamilton 
Street, and West Blacknall Street. One side of Jamaica Street, one 
side of Union Street, and one sid of Kelly Street, and short lengths 
of the side streets, north and south of the main thoroughfare from 
James Watt Dock to Grey Place, as required. Publiclamps.—Public 
lamps, 44 in number, will be erected on the above-mentioned streets, 
from the James Watt Dock to Grey Place, taking the place of about 
80 gas lamps on the main line andabout 40 gas lamps down the side 
streets. Cost, £20 per lamp per annum, if half the lamps are put out 
at 11 or11.30 p.m. If necessary, the police could put on the half- 
night lamps for an hour or two in the morning during winter 
months. Plant.—One 150-kw. (steam dynamo) and one 300-kw. 
(steam dynamo)—15,000 8-C.P. lamps connected, or 10,000 8-C.P. 
lamps, alight at one time, £10,000 ; mains, £10,000 ; buildings, £5,000 
—£25,000. For electric light spare ways and tramway feeder spare 
waysa further outlay of £3,700 is proposed, and the total expenditure 
in connection with the installation is estimated at £30,000. At 
the last meeting of the Board, Bailie Cameron moved that 
the Board approve of the report. Dealing with the reason 
why it was proposed to have no lamps further west 
than Grey Place, he said that as they were aware the 
Tramways Company and the Police Board were considering the ques- 
tion of electric traction for the tramways. If the Board or the Tram- 
ways Company decided to have electric traction, it would materially 
affect the nature of the supply of public lighting beyond Grey Place. 
In regard to the estimate of the plant, he should like to say that the 
estimate of £10,000 included the cost of boilers. A very important 
part of the report was what was called electric spare ways. For 
these a sum of £2,000 had been put down, the object being to have 
these ways laid down so that, in the event of an immediate demand 
for electric light from residents in the West End, they would be in a 
position to give effect to that demand without again going to the 
trouble of lifting the streets.—Mr. Anderson seconded.—In answer to 
Mr. Mitchell, Bailie Cameron said that Mr. Fedden had been making 
inquiries at various establishments in town—engineers and ship- 
builders—and he had indications from them that would require very 
extensive electrical power. Mr. Mitchell proposed as an amend- 
ment: ‘ That the report be not approved of, penaing the report from 
the sub-committee, who are considering the question of whether tne 
tramways are to be re-leased to the Port Glasgow Tramways Oom- 
pany, and, if so, whether this board or the cumpany are to provide 
electric power for driving the cars.”—Bailie Watson moved, as a 
further amendment, ‘That the portion of the report relating to the 
public lamps be meantime deferred.” A long discussion followed. 
Ultimately the report as submitted was approved of by a majority. 


Hinckley.—The clerk to the District Council has 
written for full particulars respecting the company which has pur- 
chased the Harrow Farm as a site upon which to erect a generating 
station to supply towns in the Midlands with electricity. 


Hudderstield.—With reference to the General Power 
Distributing Company’s Bill, the Council recently appointed a small 
committee to take such stepsand do such things as they may deem 
advisable for the purpose of affirming the principle that where Town 
Councils have, with the sanction of Parliament, established under- 
takings for public benefit, and have not failed in the performance of 
their duties, it is not right or expedient that powers should be 
 vomaec: to commercial companies to compete with such Town 

oun 


Lambeth,—It is stated in the South London Press that 
the Vestry has decided not to inquire officially into the scandal ccn- 
nected with the electric lighting order. All parties have united in 
letting the affair drop. 


Lancaster.—The Corporation have decided to enlarge 
and extend several mains. The salary of the engineer, Mr. C. M. 
Johnstone, has been increased from £140 to £160 per annum. 


Leigh.—At a joint meeting of the Gas, Water, and Elec- 
tricity, and the Finance, &c., Committees of the District Council on 
19th inst., a letter was considered from Messrs. W. T. Pressland and 
J. Sturgeon, who wrote on behalf of the promoters of the Lancashire 
Electric Power Company, stating that the promoters could not see 
their way to enter into a provisional agreement to bind the company 
as to the terms in which they would undertake to supply electricit 
in bulk to the Council. The electrical engineer (Mr. John Foster) 
presented the following report on the electricity works it is proposed 
to lay down at the gasworks:—“ In purchasing electricity in bulk, 
your Council will undoubtedly receive it on the high pressure alter- 
nating system, this system alone being employed for distributing 
electricity over large areas. The high pressure alternating current 
may be supplied in the single-phase or the multiple-phase, and in 
transforming this high pressure current down to the pressure allowed 
by the Board of Trade for distributing to consumers, either of the 
following transformers or converters may be used:—(1) Stationary 
transformers, having no revolving parts, and giving on the converted 
or secondary side an alternating current up to 250 volts pressure. 
(2) Rotatory transformers or motor dynamos, giving on the secondary 
side a continuous current up to 500 volts pressure. In transforming 
alternating currents from high to low pressure, the following losses 
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are incurred:—(1) By stationary transformers, from 20 to 30 per 
cent., according to the hours of no load. (2) By rotatory transformers, 
up to 25 per cent. It will be seen that in purchasing electricity in 
bulk you would be able to give to your consumers a supply 
either on the alternating current system, or on the continuous 
current system; and, in considering which is the best system 
to adopt, the following particulars must be taken note 
of. In the first place, the highest pressure the Board of Trade will 
allow an alternating current to be taken on the consumers’ premises 
is 250 volts, whereas the pressure allowed on the continuous current 
system is 500 volts on three wires. This difference in pressure would 
mean an extra £1,000 on the tenders received for mains, and, further, 
the alternating current is unsuitable for traction and power work, 
and not nearly so efficient for arc lighting purposes as the continuous 
current, It will be seen from the figures following, which give 
capital and working costs of the above systems, that there is a slight 
saving of ‘08d. per unit sold in the working costs on estimate No. 1 
(on the alternating current supply) over those of estimate No. 2 (on 
the continuous current supply). From a consumer’s point of view, 
this saving is more than counterbalanced by the advantages he would 
obtain in receiving a supply on the continuous instead of the alter- 
natiog current system. Taking this into consideration, and keeping 
in view the possibility of your Council requiring in the near future'a 
supply of electricity for the propuleion of trams, I think you will 
agree (whether the Council purchase electricity or generate it them- 
selves) that the best system of distribution to adopt is the continuous 
current, which system you have previously adopted, and which has 
been approved by the Board of Trade. The first estimate of the 
engineer amounted to £6,332 and the second to £6,382. The cost 
of working, as per estimate No. 1, which is the approximate 
cost of station and mains required if electricity is purchased in 
bulk and distributed on the alternating current system at 250 
volts, on an annual sale of 150,000 units, electricity pur- 
chased at 13d. per unit, would be 2°74d. per unit, and as per esti- 
mate No. 2, with the electricity purchased in bulk and distributed 
on the direct or continuous current system at 440 volts, 2°82d. per 
unit, or a saving of ‘08d. per unit by adopting No. 1 scheme over 
No. 2; the latter, however, having the advantages of a continuous 
currentsupply. With electricity purchased at 1d. per unit, the cost 
of working would be: No. 1, 2°44d. per unit; No. 2, 252d. By 
erecting the proposed station at the gasworks several distiuct advan- 
tages are gained which materially aid in reducing the cost of pro- 
duction from that of an isolated station, namely :—The same staff at 
present employed by the gas department will be able to carry on the 
work of the electrical department, with the exception of the dynamo 
attendants. The same boilers will be utilised by both departments. 
Fuel will also be obtained at an exceedingly cheap rate in consequence 
of the above boilers being able to utilise the waste heat given off the 
gas retort furnaces in the generation of steam. These advantages 
alone would enable you to produce and distribute electricity at as 
cheap arate as by buying it in bulk and then distributing it. In 
comparing the working costsit must be borne in mind that the gene- 
rating station intended to be erected will be capable of holding plant 
to the extent of.600 kilowatts, the plant for which you have received 
tenders has a capacity of 200 kilowatts, capable of supplying 150,000 
units per annum, and it is on this quantity that I have based the 
whole of the working costs given in this report. Itis not to be 
assumed that these working costs will be reached the first or second 
year, but only on the output reaching over 150,000 units 
per annum. In the tables are computed the capital and 
working costs, and from these figures it will be seen that 
on reaching the annual consumption of 150,000 units your Council 
will be able to generate and supply electricity at a price as low as 
purchasing it in bulk at 1}d. per unit. Should your Council be able 
to purchase the 150,000 units at 1d. per unit (which is rather doubt- 
ful for the quantity) you then would only be able to save about °17d. 
per unit on estimate No. 1, or ‘09d. per unit on estimate No. 2:— 
Cost of station and plant, as per tenders and estimate, capacity, 
150,000 units per annum; electricity station (approx.), £1,855 9s. ; 
engines and dynamos, £2,784; switchboard, £715; accumulators, 
£1,500; crane, £196; water softener, £150; mains, meters, &c., 
£3,036; total, £10,236, interest and sinking fund borrowed for 25 
years at 2? per cent. per annum, £690 18s. 64.; working costs on 
150,000 units sold at 261d. The above working costs have been 
taken from the working costs at Nelson with a consumption of 71,000 
units per annum, and Lancaster with 147,000 units. Should your 
Council put down a generating station and afterwards decide to 
“gro electricity in bulk, the following plant would most probably 

thrown out of use: Two engines and dynamos, £2,784; portion of 
switchboard, £315; accumulators, £1,500; total of first cost, 
£4,599. According to the demand and the prices obtained 
at the present time for good second-hand direct-coupled 
engines and dynamos, there should be no difficulty in selling the 
above plant and obtaining as high a price as 70 to 75 per cent. of its 
first cost—say, £2,200 for the engines, dynamos, and switchboard, 
and £300 for the battery, which would bring the loss down to £2,099. 
It might be possible to dispose of the battery at a much higher price 
than that quoted above.” It was resolved, says a local journal, that 
tenders in connection with the erection of electricity works be 
accepted, viz.:—Mather & Platt, Limited, for steam dynamos and 
steam and exhaust pipes, £2,784; Chloride Electrical Storage 
Syndicate, Limited, for the supply and fixing of accumulators, 
£1,500, and £85 per annum for maintenance (if required); British 
Insulated Wire Company, Limited, for the supply and laying down 
of mains and underground work, £1,537 193. 3d.; Chamberlain and 
Hookham, for the supply of 60 meters, £304 10s.; James Carrick and 
Sons, Limited, for the supply and fixing of an overhead travelling 
crane, £196; Mather & Platt, Limited, for the supply and fixing of a 
water softener, £150; and Dorman & Smith, for the supply and fixing 
of a switchboard, £715. 


Liverpool.—The monthly official report, which was pre- 
sented to the Electric Power and Lighting Committee last weck, 
showed that there had been a satisfactory increase in the supply of 
the electric light for private and Corporation purposes. It was 
resolved to extend the electric mains in Pembroke Place, Duke 
Street, Leece Street, Manchester Street, and the Old Haymarket, and 
to lay mains for tramway traction in Aigburth Road, Paradise Street, 
and Lord Street. 


London.—Last week the St. Luke’s Vestry consented to 
the application of the Smithfield Markets Electric Supply Company, 
Limited, to lay their mains in the parish. The Metropolitan Electric 
Supply Company, Limited, wrote stating that it was not their inten- 
tion to proczed this year with the proposed application to the Board 
of Trade for a provisional order to supply electricity in the parish. 


Lynn.—The Council has referred it to two sub-com- 
mittees to report as to the streets necessary to be lighted by 
electricity, and to recommend the positions of the lamps in their 
respective districts. Prof. Robinson has been asked to advise as to 
the staff required for the new works, the salaries recommended to be 

aid, and the time at which the staff should be engaged. The resi- 

ent engineer, Mr. Leigh Robinson, reported to the committee as to 
the progress of the works, and was asked to attend the monthly 
meetings of the committee. 


Merthyr.—The Merthyr Chamber of Trade last week 
decided to give their support to the scheme which is being promoted 
by the British Electric Traction Company for lighting the town with 
electric light. 

At a meeting of the Urban District Council the Electric Lighting 
Committee reported that they had fully considered the proposed 
scheme for the electric lighting of the town, and had interviewed two 
officials representing the British Electric Traction Company, who 
were the promoters. There officials had stated that the company were 
unable to agree to the conditions laid down by the Council, but were 

repared to offer the following terms :—For public lighting, 4d. per 

oard of Trade unit, and for general consumers an average charge of 
6d. per unit. The matter was eventually deferred toa special meeting 
of the Council sitting in committes, and it was agreed to engage an 
electrical engineer to advise the Council. 


Middleton.—The town clerk last week reported to the 
Electric Lighting Committee that he had received a communication 
from the Lancashire Electric Power Company informing him of their 
intention to apply to Parliament for power to supply electric current 
in South Lancashire and North Cheshire over an area of 1,600 square 
miles, and to compete with the local authorities in such area. The 
committee resolved to recommend the Council to oppose the 
scheme. 


Newington.—The Vestry recently invited applications 
for the appointment of resident engineer for the electricity works 
now building. There were 77 applicants, and according to an 
exchange, Mr. J. R. Blackie has been appointed. 


Oldham.—The Electric Light Committee has decided 
that an assistant engineer be appointed for the electricity works at 
a salary of £100 a year, in order to allow Mr. Newington to look after 
outside work.—The town clerk stated that the Lancashire Electric 
Power Association intended introducing a Bill in the next session of 
Parliament to enable them to supply electric energy throughout 
Lancashire and the principal towns in Cheshire. If they got the 
powers it would be a serious matter to the public authorities who 
supplied electric power. The Bill would require to be watched, and 
he thought every town in Lancashire and the main towns in Cheshire 
would oppose it. He had received from the Lord Mayor of Man- 
chester a circular, which had been issued to municipal authorities, 
calling attention to the Bill and the serious nature of its proposals. 
The Lord Mayor called a conference to be held at the Manchester 
Town Hall on January 10th, with the view of organising opposition 
to the Bill, The Oldham Committee appointed a sub-committee 
consisting of the chairman (Alderman Harrop), the vice-chairman 
(Councillor Emmott), the town clerk, and the electrical engineer (Mr. 
Newington), to form a deputation. 


Poplar.—Mr. A. Blackman’s report on an electric lighting 
scheme, which stands deferred to the next meeting of the District Board 
of Works, makes the following recommendations:—“That the low 
tension continuous current three-wire system, with a pressure of 460 
volts between the outside wires, and supplying energy to consumers at 
either 460 or 280 volts pressure, be adopted. That the generating 
plant, to commence with, consist of two 100-kilowatt and two 
200-kilowatt generating plants, consisting of four high-speed engines, 
coupled direct to four shunt-wound dynamos, and four boilers, 
together with a main switchboard, balancing transformers, storage 
battery, “ booster” dynamos, steam pipes, hot wells, cold water tanks, 
pumps, economiser, and other necessary adjuncts. That a light iron 
tramway be constructed from the edge of the Limehouse Cut, across 
the Board’s depot and Yeo Street, to the — boiler house. 
That arrangements be made for taking a supply of cooling water for 
surface-condensing p 8 from the Limehouse Cut. That water- 
tube boilers be the type of boilers adopted, fitted with mechanical 
stokers. That a travelling crane, capable of lifting 15 tons, be pro- 
vided in the engine room. That the mains be laid in stoneware 
casing, filled in with solid bitumen or similar compound. That the 
area of supply include the following streets or roads to have mains 
laid on both sides:—Roman Road, Bow Road, Devon’s Road, from 
High Street, Bow, to Norris Road, Chrisp Street, East India Dock 
Road, St. Leonard’s Road, from East India Dock Road to Dewberry 
Street, High Street, Poplar; and the following streets or roads to 
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have mains laid on one side:—Old Ford Road, from corner of 
Driffield Road to Lefevre Road, Lefevre Road, Tredegar Road, 
Coborn Road, Fairfield Road, High Street, Bow, from Bow Road to 
Devon’s Road, Devon’s Road, from Norris Road to Fern Street, 
Campbell Road, Violet Road, Morris Road, Woodstock Road, Robin 
Hood Lane, North Street. That the mains be extended around the 
Isle of Dogs, to be laid on one side only of the following streets 
and roads:—King Street, Garford Street, Bridge Road, West Ferry 
Road, Glengall Road, Manchester Road, New Road, Preston Road. 
That where gas lamps now exist in the roads and streets not to be 
lighted by arc lamps and through which mains are to be laid, such 
lamps be utilised for incandescent electric lights. That 54 
10-ampere arc lamps and 71 7}-ampere arc lamps be pro- 
vided in the positions shown on plan, to be replaced at midnight 
by incandescent electric lamps, and that the existing gas 
lamp posts in the streets to be lighted by arc lamps be removed. 
That the charges to consumers be 5d. per unit for the first hour of the 
maximum demand per day, 4d. per unit for the second hour, and 3d. 
per unit for all further consumption, for lighting, and 3d. per unit for 
the first hour of the maximum per day, and 14d. per unit for all sub- 
sequent consumption, for power. That the Board undertake the wiring 
of private premises where desired by consumers, payment for the same 
to be made in one sum, or by instalments, at the option of the con- 
sumer.” The Committee recommends that the engineer be in- 
structed to forthwith prepare the necessary specifications, founded 
on the foregoing, that tenders for the required plant and machinery 
be invited, and that the necessary application be made to the L.C.0. 
for permission to carry out the works to which the consent of that 
authority is required. Also that it be referred to the Finance Com- 
mittee to consider the question of applying to the L.O.C., or other 
authorities, for the necessary loans for the undertaking, including the 
wiring of consumers’ premises, the estimated amount being £79,000. 
The Committee have also had submitted to them by the surveyor 
plans for the buildings to be erected, and they recommend that 
the same be approved, and that specifications and estimates be 
prepared, quantities taken out, and tenders invited.” 


River Plate.—The Review of the River Plate hears that 
a change will probably shortly take place in the direction of public 
lighting for the city of Buenos Ayres, and that a qualified electrical 
engineer is to be appointed to the post. This will, we are sure, meet 
with the approval of the electric light and traction companies, who 
are worried to death in having to deal with a non-technical Municipal 
Department. The Rosario municipality being of the opinion that 
the public lighting was not being carried out in accordance with the 
contract entered into with the River Plate Electric Light and Trac- 
tion Company, Limited, called in the services of two German 
engineers, who sent in a most sweeping report condemning every- 
thing. The company insisted on the case going to arbitration, as 
laid down in the contract, and applied to the Courts for same, as the 
municipality held back. Mr. Ernesto Danvers, M.I.E.E., has been 
retained by the company, and Mr. Ramon Araya, C.E., by the 
municipality, but the latter has not yet accepted. There are wheels 
within wheels in connection with the case, and it would appear that 
certain German company is at the bottom of the trouble, as it is 
desirous of entering Rosario, but without the public lighting contract 
such a thing would not be feasible, and we know that the company 
has — in high places in the city. We shall watch the case with 
in 


Rotherhithe.—The Vestry has decided to oppose the 
granting of a provisional order to the County of London and Brush 
Company for the supply of electricity in the parish. 


St. Pancras,—Last week the Electricity Committee re- 
ported having been in communication with the Board of Trade on 
the subject of supplying consumers whose premises are located on 
the boundary line of the parishes of St. Pancras and Islington. The 
a arose as a result of persons living in Brecknock and York 

ads desiring to be connected with the St. Pancras distributing 
mains. The Board of Trade intimated that it did not appear that 
they had any power to authorise the erection of overhead wires, and 
they suggested that the two Vestries should make some arrangement 
In regard to the matter. The Electricity Committee considered that 
an understanding for dealing with this and similar cases expected 
to arise from time to time, should be entered into with the Islington 
Vestry, and they recommended that the latter should be invited to 
confer with the committee on the subject. Dr. Walter Smith moved 
the adoption of the recommendation, and this was agreed to. It was 
resolved to apply to the London County Council for a loan of £30,000 
for extensions at the Regent’s Park generating station. On the 
Tecommendation of the Electricity Committee, it was decided to 
inform the Vestry of Hammersmith that the Vestry would, in the 
event of legislation being initiated, to give effect to the recommenda- 
tions of the Parliamentary Joint Committee on the supply of elec- 
trical energy, support opposition in so far as the recommendations 
affect the opening of the streets, and the veto of local authorities in 
regard to provisional orders. 


Shoreditch.—Mesers. Waterlow, of Appold Street, have 
applied to the Lighting Committee for a supply of current for their 
extensive factories and warehouses. The electrical engineer estimates 
the consumption at 103,000 units per annum. The engineer is to 
Teport on the capacity of the present plant to supply the order. 
Another order has been promised for a large commercial installation 
Tequired in 12 months’ time. The Lighting Committee’s recom- 
mendations re site for new generating station has been adopted. 


Southwold.—The Town Council last week decided to 
apply for a provisional electric lighting order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Austria.—The Chronicle’s Vienna correspondent learns 
that the Arlberg Railway, which is a State line, is to be worked b 
electricity. Three electrical firms have jointly undertaken the wor! 
and have received a concession from the Government to construct 
— works for the whole distance from Innsbruck to the Swiss 

tier. 


Barry.—Councillor Hamilton Murrell, of Barry, writing 
from Baltimore with regard to the proposals at Barry to start a tram- 
way service, urges the Council to light the streets with electricity, and 
allow the same plant to drive the tramway. 


Bristol.—The practical settlement of points in dispute 
between the Bristol Sanitary Committee and the tramway company, 
to which we referred last week, has been confirmed by the acceptance 
by the Committee of revised plans submitted by the company and 
recommended for adoption by the city engineer. The matter in 
dispute was as to the nature of the support to be given to overhead 
trolley wires, the contention of the company being that the centre 
posts required by the Committee to be used in wide streets necessi- 
tated deviations of their lines and needless dislocation of traffic 
which would be avoided by the use of span wires. The matter has 
been settled by a compromise, and the city engineer informed his 
committee that he did not think they could do better, for the 
question resolved itself to a great extent into one of working the 
lines. One result of the arrangement is that span wires will not 
be used in the most important thorougbfares around St. Augustine’s 
Bridge and College Green, in other words, in the very centre of the 
city. The company have now a large staff of men at work laying the 
new line to Knowle. This is one of the extensions which, humanly 

ing, would never have been made had not electric traction been 
available, the gradient being at parts very steep. 

Cardiff.—At a meeting of the Tramways Committee of 
the Cardiff Corporation, held last week under the presidency of 
Councillor Andrews, the report of the sub-committee on the electric 
traction was presented. The report showed that the committee had 
visited Bristol, Kidderminster, Birmingham, Bradford, Leeds, 
Sheffield, and other large towns where electric tramways are in use. 
The sub-committee, after giving details of the system, eaid that all the 
more recently constructed tramways inspected were upon the over- 
head trolley principle, and the sub-committee were therefore unable, 
except from general knowledge, at the present stage, to make com- 

isons of this and other systems of recent invention. The only 
electric conduit system in this country was at Blackpocl, where the 
trolley is being substituted for it, and where there is also a gas motor 
tramway running to St. Anne’s and Lytham. The Blackpool Corpora- 
tion had refused to permit the extension of the gas traction system 
further into the borough. At Glasgow, on the other hand, where a 
section of the tramways Lad recently been converted into an overhead 
trolley line, and had been working for some months successfully, the 
City Council is now contemplating laying down an experimental sec- 
tion of tramway on the electric conduit system. At the present time, 
in addition to the towns previously mentioned, the trolley system has 
been adopted in Dublin, Hull, Nottingham, Middlesbrough, Hud- 
dersfield, Liverpool, and Halifax. Councillor Tucker moved and 
Councillor Fox seconded that the report be printed and circulated, 
and this was resolved upon. Councillor Jenkins thought that by 
this time the Committee must have sufficient information. He urged 
that if they delayed, half the allotted time would be gone before 
they had decided what system to adopt. It was subsequently 
resolved to obtain copies of the Glasgow report, and have it 
circulated amongst the members, and the election of another sub- 
committee was deferred for the next meeting, when the reports will 
come up for consideration. Inthe meantimeall possible information 
bearing upon the subject will be obtained. 


Coatbridge.— At the Coatbridge Town Council’s last 
monthly meeting it was agreed to support the British Electric 
Traction’s scheme in Parliament. Bailie Reid said he thought they 
should rather have municipalised the tramway by taking it into their 
own hands. He thought they had missed an opportunity of working 
it themselves cheaply and economically. Councillor Bruce said he 
understood if this Bill was defeated the Council would again have an 
opportunity of discussing the matter without taking another company 
in hand, so that Bailie Reid would have a free hand. 


Dover.—At a recent special meeting of the Council it 
was resolved to purchase a motor for watering and cleaning the tram- 
way track at £460, a drilling machine at £28 10s, anda motor for 
driving it at £57 10s. It was reported that the system used for 
supporting the motors attached to the electric cars was alleged to be 
an infringement of patent, but that the Corporation had been pro- 
tected by contract with Messrs. Dick, Kerr & Co. The town clerk is 
authorised to act in the matter as circumstances require. 


Dudley and Stourbridge,—The relaying of the Dudley 
section of the Dudley and Stourbridge electric tramway system has 
now been commenced by the British Electric Traction Company. 
Already new rails have been laid along a considerable portion of the 
Birmingham Road, Dudley, and they are placed in granite and not 
in wooden pavement, as at Brierley Hill. Asa matter of fact, the 
section between the Dudley borough boundary and Stourbridge has 
been completed ; but it is not intended that the electric system will 
be utilised on that portion until the whole line from Dadley to 
Stourbridge is ished. It is, however, expected that by the 
middle of March next the system will be in working order. The- 
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electricity for the line in the Borough of Dudley is to be supplied by 
the Corporation, wa0 purpose erecting a generating station at Springs- 
mire. 


Edinburgh.—Last week the Lord Provost’s Committee 
of the Town Council considered a proposal that the Portobello 
section of the tramways should be worked by electricity, and it was 
agreed, after a long discussion, to remit the matter to the Sub-com- 
mittee on Tramways to fully consider and report. 


Electric Locomotives.—It is stated that the General 
Electric Company, of Schenectady, has received an order for eight 
electric locomotives for the Paris underground railway. 


Glasgow.—The Electric Traction Sub-committee of the 
Corporation Tramways Department last week discussed the question 
of the advisability of having a demonstration of the conduit 
system of supplying the electric energy for the tramways. There 
was @ prop2sal to make the whole or part of the Govanhill 
extension underground, but it was decided to continue the 
trolley, thus having one system of supply from the Springburn 
power station—to Mitchell Street, Glasgow Cross, and the works at 
Coplawhill by way of Govanhill. At the same time the possibility 
of introducing an experiment on the conduit principle was 
left open. It was considered desirable that a thorough examina- 
tion of the proposal should be made before committing the city 
entirely to the overhead system. Last week the local difficulties 
in the way of the conduit were discussed, and were declared to be 
insurmountable. Chief among these was the position of the Central 
Railway in Argyle Street, the roof of the tunnel coming too near to 
the surface of the street to admit of conduits being formed. It was 
therefore agreed to recommend to the Tramways Committee that the 
conversion of the complete horse car undertaking of the city into the 
trolley system should be proceeded with at once. - 


Geeat Orme.—On 21st inst. the Great Orme Tramway 
Syndicate held a meeting at Llandudno, at which it was decided to 
accept the offer of Mr. A. H. Preece, electrical engineer, to purchase 
the undertaking; Mr. Preece has surveyed the system and is quite 
satisfied with its prospects. The capital of the company is £25,000. 
The syndicate take shares in the new venture to the extent of their 
original liabilities. 


Grimsby.—Mr. F. J. 8. Hopwood, C.B., C.M.G., assistant 
secretary to the Railway Department, Board of Trade, sat last week 
for the purpose of hearing objections and amendments to the order 
applied for by the promoters of the Grimsby and Saltfleetby Light 
Railway.—Mr. Hopwood announced that almost all objections had 
been withdrawn. Dealing with clauses Mr. Hopwood, on behalf of 
the Board of Trade, imposed upon the promoters the obligation of 
having continuous brakes on the cars, and they required an alteration 
of a dangerous curve shown on the plans about 12 miles from the 
commencement of the line. —Mr. E. 'T. Smith, for the promoters, said 
that in consequence of the requirements cf the B.ard of Trade and 
the other amendments of the order on behalf of the Great Northern 
Railway the promoters would have to increase their capital by 
£20,000 or £21,009.—Mr. Hopwood said the Board of Trade would 
be very loth to alter figures which had been very carefully considered 
by the Light Railway Commissions, but they would be prepared to 
consider a specific application in writing. 


The Jungfrau Railway.—Under the name of the 
Jungfrau Babn Gesellschaft, a company has now been promoted at 
Berne for the construction of the Jungfrau Railway. The Zurich 
correspondent of the Financial News says that the share capital has 
been fixed at 4,000,000 francs, 2,000,000 francs of which is to be 
issued at first in fully paid shares. The new concern takes over an 
electric railway, authorised by a concession on December 21st, 1894, 
from the Scheidegg, vid the Eiger and the Monch, to the summit of 
the Jungfrau. The present possessor of the concession, M. Guyer- 
Zeller, cedes bis rights as well as the works at cost price, and, 
moreover, guarantees the placing of 2,000,000 francs shares and 
2,500,000 francs debentures. Up to the present about 2,500,000 
francs has been spent on the undertaking. In the early days of the 
coming year subscriptions will be invited for 1,0(0,000 franca in 
shares and 2,000,000 francs in debentures. 


Liverpool.—It having been stated that some of the new 
cars for the Liverpool Corporation would be taken from stock 
ordered by the Sheffield Corporation, who were unable to make use 
of them at the moment, the Liverpool Mercury learns that the state- 
ment is incorrect. The contractors tor both the Liverpool and 
Sheflield cars are the British Thomson-Houston Company, Limited. 

The Tramways Committee has directed the electrical engineer, 
Mr. A. B. Holmes, to bring up plans for the extension of the 
Paradise Street and Lord Street tramway routes. 


Merthyr.—The District Council recently received a 
letter from the Board of Trade respecting the proposed light electric 
railway for Merthyr. The Board proposed, subject to the con- 
sideration of any represention to be made to them, to make an order 
on the terms of a draft enclosed ; any representations to be made on 
or before Saturday, January 7th. The matter was referred to the 
committee of the Council, with authority to communicate their views 
to the whole Council. 


Middleton.— Last week the Town Clerk informed a 
meeting of the Oldham Surveyor’s and Tramways Committee that 
the British Electric Traction Company had obtained power to make 
a line from the borough boundary at Chadderton to Featherstall 


Road, but the authority could not be exercised, without the consent 
of the Council, for two years after the commencement of the order. 
If the borough itself made a tram line in the meantime the power of 
the Traction Company to do it would cease. If the Corporation 
could get their Bil] next August they would still have 15 months in 
which to lay the rails on that section. They could then run a branch 
in connection with the Featherstall Road section. 


Newcastle.—On 21st inst., in connection with the 
investigation by the Newcastle Corporation into the respective merits 
of the electric and cable systems for the new tramways, a journey 
was made to Middlesbrough by representatives of the various wards 
of the city, headed by the Mayor (Councillor Harkus). They will 
visit Leeds in the second or third week of January. 


Paisley.—At an extraordinary meeting of the share- 
holders of the Paisley Tramways Company, Limited, held in the 
County Hotel on 21st inst., it was agreed to extend the time within 
which the British Electric Traction Company may exercise their right 
of purchase, to June 22nd, 1899. 


Spen Valley.—The Heckmondwike District Council on 
21st inst. heard the report of the clerk on the legal position with 
regard to the proposal of the British Electric Traction Company 
to construct a line of tramways through the Council’s district, from 
Dewsbury to Cleckheaton. It was resolved to lodge formal objection 
to the company’s order for the purpose of placing the Council in a 
position to negotiate terms, and to acquaint the Electric Lighting 
Committee of the Dewsbury Corporation of the action of the Council 
with a view to the Corporation expediting their scheme of electric 
traction as much as possible. 


Wrexham,.—At aspecial meeting of the General Parposes 
Committee, a resolution has been carried by a majority of two re- 
commending the Council to oppose both of the electric light schemes. 
It was admitted in discussion by Mr. Murless who proposed the 
motion that the engineer had made the best possible case, but then, 
it was contended, that Wrexham streets were inadaptable for electric 
trams, and if the Council did not object the ratepayers would not, 


TELEGRAPH AND TELEPHONE NOTES. 


Pacific Cable.—Mr. Charles Bright writes to the 
Times with reference to the Pacific cable question as follows :—“ What 
with various conferences, newspaper articles, &c., Pacific cable litera- 
ture is now becoming somewhat bulky in its dimensions. The 
subject crops up about once in six months, and has done so for some 
years past. But we do not get beyond this stage, and it seems as 
though we never shall do unless the urgency becomes vital—and then 
it will be too late. Perhaps naturally the Treasury push on one side 
any expensive scheme which does not appear to be absolutely indis- 
pensable at the moment. And thus we shall go on from year to 
year without getting any further forward, unless the importance of 
directly linking up the entire British Empire is recognised as the 
first step to be taken towards a great national and Imperial policy. 
But words are cheaper than cables, and it would seem that whilst 
we are contented to go on with our periodic outbursts on the subject 
of a trans-Pacific telegraph, the Americans will, in the meantime, lay 
one. Some of us believe in the idea of an Anglo-American under- 
standing, and to these I would—particularly at this moment—com- 
mend the notion of combining with American dollars for the purpose 
of spanning the Pacific Ocean. I will go further and ask, considering 
the constant strain of European politics, What stronger alliance could 
we have than an Anglo-American-Japano? A trans-Pacific cable to 
Japan, with a comparatively short branch to Australasia, would be a 
necessary accompaniment to the latter. In the course of an article 
in the September number of the Fortnightly Review, and again at the 
British Association meeting, I ventured to bring the question for- 
ward, following on a communication to Mr. Chamberlain, but nothing 
further has been heard of the matter. It can, at any rate, be said for 
the periodic expressions in the press concerning the Pacific cable pro- 
ject, that they prevent the public forgetting it entirely; they also 
prevent any of us imagining it to be wn fait accompli. By this means, 
also, we bave gradually weeded out some of tne objections that 
used to be brought up—such as the ‘enormous and unknown 
depths,’ the ‘unfavourable and unknown character of the bottom,’ 
&c.; and soon it will be recognised that the slight extra depth over 
what has previously been contended with not only introduces no 
insurmountable difficulties, but is an absolutely favourable feature 
from a strategic standpoint. Surely we should not wait for another 
war to work us up to another scare on the subject. If it was a war 
we ourselves were engaged in, such enthusiasm would come all too 
late. If Britannia is to continue to rule the waves, she will surely 
have to keep a sharp look-out in the Pacific as the probable scene of 
any future naval battle, and it will be conceded, I presume, that naval 
supremacy must necessarily be accompanied by direct telegraphic 
communication with the nearest coaling stations, as well as with 
headquarters. The Times has been the means of getting more than 
one project on — lines, and I trust that your article, together 
with Sir Sandford Fleming’s important suggestions, may be instru- 
mental in bringing about some real action in this matter. 


(Continued on page 981.) 
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THE LIGHTING OF ECCLES. 


THe scheme of lighting Evzcles was entered upon in 
January last and is now completed. It consists of plant and 
mains necessary to supply about 5,000 lamps of 8 C.P. for 
private lighting in the principal streets, and about 200 street 
lamps. 

The site of the works is conveniently situated for 
coal and water supply. The Bridgewater Canal is only 
separated from the generating station by a roadway, and 
supplies the necessary water for condensing and other 
purposes, the town supply, however, has been laid on in case 
of emergency. 


The boilers are of the “Lancashire” type 28 feet x 
7 feet 6 inches internal diameter, made by Tinkers, Limited, 
of Hyde. At present only two have been put in, but 
provisions have been made for extensions in case future 
demand should necessitate larger power. The working 
pressure is 125 Ibs. to the square inch, and these boilers have 
been tested up to over 250 lbs. to the square inch both before 
and since erection. They rest on special seating blocks 
manufactured by Messrs. Poulton « Co., and these are also 
placed at all oints of contact with the boiler shell. Messrs. 
Tinkers also supplied the feed and exhaust pipes, pumping 
and condensing plant. 

The water for condensing purposes is pumped from the 


GENERAL ViEW oF INTERIOR. 


The buildings were erected to plans supplied by Messrs. 
Woodhouse & Willoughby, of 100, King Street, Manchester, 
the work being carried out by Messrs, Geo. Macfarlane & Co., 
Manchester, and operations commenced in January of the 
present year. The frontage occupies 75 feet, of which 
25 feet represents the width of the engine room, the 
remainder representing the length of the boiler hovse, and 
the length of the ground acquired by the Corporation is 
198 feet, so that as the present buildings only cover one- 
quarter of this area ample allowance has been made for 
future extensions. 

The buildings comprise the engine room 44 feet x 25 feet, 
the boiler room 42 feet x 45 feet, the accumulator room 
10 feet x 20 feet, and the usual offices. 


canal by a centrifugal pump through the condensers, which 
were made by Messrs. Ledward & ('o., and are of the ejector 
type ; the condensed water returns to a tank capable of holding 
300 gallons, from which it is taken by means of a duplex 
feed pump made by Messrs. Mumford, Colchester, capable 
of delivering 6,000 gallons against a pressure of 125 lbs. to 
the equare inch ; this water is pumped through an oil filter 
to the feed range for the boilers. There is also an injector 
provided by Messrs. Holden & Brooke, as a standby, which 
is capable of delivering 1,000 gallons of water per hour, 
against a pressure of 125 lbs. tothe squareinch. The oil filter 
was manufactured by Messrs. W. B. Haigh & Co., of Oldham. 
The steam engines, two in number, are of the well-known 
Browett & Lindley compound vertical type, having cylinders, 
E 


= 

article 
on for- hee 
1othing 
said for 
pro- 
ey also 
means, 
is that 
known 
ottom,’ 
th over : 
ces no 
feature 
nother 
a war on 
all too 
surely 
rene of 
naval 
raphic 
s with 
re than 
instru: 
4 


978 THE ELECTRICAL REVIEW. [Vvol. 43. No. 1,101, Decemsze 30, 1898. 


H.P. 18} inches, L.P. 224 inches, stroke 16 inches, and run 
at 203 revolutions per minute. The high preseure cylinders 
are provided with piston valves, and the low pressure with 
the ordinary slide valves. 

The cranks are set at an angle of 80°, and the governors 
are of the fly-wheel type, as made by Browett, Lindley & Co., 
under the Begtrup patents. These are direct coupled to two 
120-kw. alternators 
supplied by Messrs. 


Cowans, Limited, of S:lford, and is of novel design, the great 
aim having been to combine compactness and safety with 
accessibility, which may be said to have been achieved with 
signal success. 

There are three machine panels, each of which contains a 
single-pole switch, fuse, ammeter, and vo'tmeter, theother pole 
of the alternators being taken direct to another omnibus bar, 

which can be con- 
nected to earth if 


Johnson & Phillips, 
each of which has [s 

its own exciter 
coupled direct to 
the main shaft and 
capable of giving 
an output of 3 kw. 
each. The alter- 
nators have 30 
armatare coils, 
which are station- 
ary, the field mag- 
nets revolving. 
Messrs. Johnson 
and Phillips have 
also supplied a 25- 
kw. motor alterna- 
tor, which is ex- 
pected to take the 
night load from 
12 am. till day- 
light, and also to 
act as a standby, 


necessary. 


A spare omnibus 
ol bar is provided, so 
“<-| that any machine 


can be run on 
either bus and the 
feeders run in 
parallel or singly as 
desired. 

At present there 
are two feeder 
panels, one for the 
public lightiog and 
one for private 
consumers; these 
have ‘also a single- 
pole fuse, switch 
ammeter and volt- 
meter. 

All these panels 
are hinged at the 
bottom so that they 
can be swung for- 
ward for examining 


thus dispensing 
with the necessity 
of synchronising 
the second large 
plant for any slight’ demand above the capacity of the 
machine running. As.the load drops, the spare power gene- 
rated will be utilised in charging the cells, when the alter- 
nator wili be run as a motor off the mains to drive the direct 
current machine as a generator for this purpose. 

The accumulators are supplied by Messrs. Pritchetts and 
Gold, and have a capacity of 1,600 ampere-hours, and con- 
sist of 56 cells each 
containing 63 
plates. Each con- 
taining box is of 
lead, standing in a 
wooden tray on oil 
insulators, and these 
are in turn sup- 
ported on teak rails 
which are arranged 
in two tiers, so that 
there are two rows 
of cells on each side 
of the battery room, 
with a central pas- 
sage between. The 
plates are sup- 
ported by glass 
bearers, all plates, 
both positive and 
negative, being of 
the Planté type, 
any one of which 
can be withdrawn 
and a new one in- 
serted without its 
being necessary to 


Motor-ALTERNATOR AND SWITCHBOARD, 


conne tions; they 
automatically break 
contact on leaving 


the vertical position, so that each panel is “dead,” and will 
remain so until restored to its original position. 

The syachronising transformers are situated on the top of 
the switchboard and make contact with their feet, two of 
which form the H.T. and two the L.T. terminals—these can 
be replaced instantly by spare ones, should either or bath 


fail and no danger is incurred in the substitution. 
The distribution 


is on the H.T. sys- 
tem, there being 
two main feeders— 
a 19/16 lead covered 
and a 7/14 lead 
covered cable laid in 
wood troughing 
filled in with pitch, 
also an earthenware 
pipe, which runs 
alongside these two 
feeders and to the 
extent of the portion 
of the area in the 
original scheme. 
The first scheme 
has been consider- 
ably enlarged, and 
cables have been 
laid into the resi- 
dential districts 
where it is expected 
electric lighting will 
be readily adopted. 
Owing to the fact 
that the houses are 


stop the working of 
the cell in any way. 
The plates are kept 
apart by glass test 
tubes which are fastened together at the top, each plate 
having three test tubes at equal intervals separating it from 
the adjacent plates. 

All connections are designed with a view to preventing 
undue rise in temperature when the batteries are discharging 
at their maximum. 

The switchboard has been manufactured by Messrs. 


View oF BoILeRs. 


so scattered and the 
demand not suffi- 
ciently centred to 
allow of the laying 
down of a L.T. network at present, transformers are 
placed in each house, except in cases where there are 
two or three consumers adjacent enough to supply 
from on2 house when a cellar on one consumer's pre- 
— forms a small sub-station for the supply of the 
others. 

The transformers are by Messrs. Cowans, Limited, Salford, 
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and have had special side boxes cast on to facilitate the 
making of the H.T. joints. 

The system of charging is similar to that at Brighton, 
and the Wright maximum demand indicators are installed, 
the charges being 7d. for the first hour’s daily consumption 
and 2d. for remaining units. 

The street gas lamps are being converted in every possible 
instance, and Messrs. Reason & Co.’s fittings substituted in 


Tue Evecrric Ligutine oF A Museum. 


the lanteras, there being two 100-volt incandescent lamps 
connected in series on each pillar. Transformer sub-:tations 
are placed at suitable intervals to transform the current down 
to 200 volts, which is then conveyed to the lamp pillars, 
and a concentric main taken up the interior of the post. 
At present no arc lamps are in position, but it is expected 
that these will soon be erected in the principal squares and 
the Market Place. 

_The whole of the work has been carried out under the 
direct ‘personal supervision of Mr. Clirehugh, assisted by 
Mr. F. A. Cortez Leigh, one of the partners in the firm of 
Lacey, Clirehugh and Sillar, and Mr. Leonard H. Combe, 
the borough electrical engineer. 


THE ELECTRIC LIGHTING OF A MUSEUM 


THE Manchester Museum, Owens College, has recently been 
wired and fitted for electric lighting, the supply being 
taken from the mains of the Manchester Corporation. The 
building is divided off into bays by means of supporting 
pillars. Various experiments were made to ascertain the 
best method of illumination for the several floors, and inverted 
are lighting was adopted for the ground floor (the geological 
and mineralogical section), and the first and second floors, 
which are devoted to zoology and botany. The third floor, 
which, like the second floor, consists chiefly of a gallery round 
a central well overlooking the first floor, is lighted by in- 
candescents on account of the height from floor to ceiling 
not being sufficient to allow of the use of inverted arcs. 
On the ground floor there. are 16 10-ampere lamps, on the 
firat floor 12 10-ampere lamps, and on the second floor 16 


8-ampere lamps. The total number of incandescent lamps 
on the third floor and in the various offices is about 180. 

The photograph of a bay showing the arc lamp in position 
gives some idea of the method employed and of the result 
obtained. 

Each bay contains one arc lamp, which in addition to 
lighting the bay very well, gives the necessary amount of 
diffused light for the central well of the building. The 
cases on the third floor are lighted by means of four or six 
curved brackets, according to the siz2 of the case. The 
arc lamps are differentially wound and are constructed to 
burn in pairs in the usual way. On the first and second 
floors, on account of the ceilings being very low, it was 
necessary to use lamps with the mechanism above the arc, 
and in order to avoid having different types of lamps it was 
decided to adopt this form of lamp throughout. The 
reflectors are conical in form, and the positive carbon is 
placed below the negative. It is found that the mechanism, 
though placed above the arc, casts very little shadow on the 
ceiling. 

The general result of this method of lighting has been 
found to be very satisfactory. The cases with the specimens 
are excellently illuminated, and the specimens themselves 
cast very little shadow. Further, a visitor standing quite 
close to the case himself casts no shadow, whatever his 
position with regard to the source of light. 

The wiring is carried out on the distribution system 
throughout; the five mains of the town supply are brought 
into the building to a five-pole switch. From this switch 
five cables are run to the porter’s lodge to a main switch- 
board, consisting of a three-pole switch connected to the 
centre and two outer cables, and four double-pole switches 
connected to the five cables in the usual way. 

The three-pole switch controls the whole of the incandes- 
cent system ; the four double-pole switches control the four 
are circuits. It was decided to wire the incandescent circuits 
for 200 volts, in order to keep the siz2 of the main cables as 
small as possible. 

For purposes of balancing, the ground floor is divided into 
two main circuits of eight arc lamps each. The diagrams 
show the complete system of wiring. 


Switch 


| 


Switchboard—Ingandescents Switchbcard—Alres 


Lif] 


i A Ground floor (north), 40 amps. 
: B First floor, 60 ,, 
j a 


ain} C Second floor, 
M D Ground floor (south) 40 


Incandescent circuits. 


|C} JA 


Museum or System. 


The building is constructed entirely of stone and iron, 
with concrete floors; the wiring has therefore been erected 
on the surface in wood casings, specially designed to 
match the existing plaster mouldings. As far as 
appearance is concerned, the result is highly satis- 
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factory, the casings being hardly noticeable. The 
ground floor being about 22 feet in height, means had 
to be devised for recarboning and cleaning the lamps. It 


Evectric LiGHTiING or A Museum. 


was necessary to avoid unsightly hoisting gear, and the 
following method has therefore been adopted :—On the 
ceiling, just clear of the lamp, two strong hooks are securely 


THE THEORY OF THE INDUCTION COIL, 


In the EnecrricaL Review, Vol. Ixi., pp. 529, 597, we 
gave an account of a very simple theory of the induction 
coil which had been worked out by Walter, of Hamburg. 
The formule, giving the theoretical expression for the 
electrical processes that go on in an induction coil are 
exceedingly complicated, and Walter succeeded in simplifying 
these formule by neglecting certain factors which experiment 
with an actual coil showed him to be fo small that they were 
of no importance in the practical calculation. 

One of the factors which Walter considered to be so 
small that it might be safely neglected was the capacity of 
the secondary coil. Oberbeck* objects to this, and considers 
that the capacity of the secondary coil in the 30cm. 
apparatus used by Walter is too large to be neglected. He 
estimates that it amounts to 5 x 10°! farad, ze, the 
capacity of a small Leyden jar. 

Walter has recently made a cecond series of experiments} 
to determine whether there is anything in Obe1b2ck’s objec- 
tion. He finds that in his 30 cm. coil the capacity of the 
secondary is only ,},, of Oberbeck’s estimate, and that the 
slight oscillations which arise in the secondary are £0 quickly 
damped out that they have no influence upon the frequency 
of the oscillations in the primary. His formule he finds are, 
therefore, quite correct for such coils. , 

The method by which Walter determined the capacity of 
his secondary coil was novel and ingenious. He removed 
the condenser from the primary coil, and also took away 
the secondary coil. The primary circuit was then broken, 
and curve showing the time change of the magnetic field 
was observed by means of a Braun’s/tube and a rotating 
mirror. This curve showed a completely damped decrease of 
the magnetism to zero. When the secondary was placed in 
position on the primary, the damping was not quite complete, 
there was a short swing beyond zero and back again, but 
not more than one oscillation took place. Comparing the 
duration of this oscillation with that of the primary when 
the condenser was in circuit, the capacity was calculated by 
means of the formulat = 27 Lc. The oscillations of 
the secondary were found to be about twice the frequency of 
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bolted through the floor, and a portable ladder has been con- 
structed, which can be hooked on to the supports in the 
ceiling, the bottom of the ladder resting on the floor. The 
entire installation was designed and carried out by Mr. G. A. 
Steinthal, of Manchester. 


those of the primary, and experiment showed that they had 
no influence on the frequency of the primary oscillations. 


* Wied. Ann., 64, p. 193. 1898. 
Wied. Ann, 66, p. 623. 
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Though Walter succeeded in showing that there was no 
necessity for taking into consideration the capacity of the 
secondary in the 30 cm. coil, he found that this was by no 
means the case when he applied the same tests to a 60 cm. 
coil (by Kohl, of Chemnitz). When the condenser was 
removed from the primary, and the circuit broken, well- 
marked oscillations of the magnetic field were observed, and 
the duration of these oscillations was found to be equal to 
that of the oscillations in the primary with its normal con- 
denser in circuit. From these experiments two facts were 
established, viz.—first, that the capacity of and self-induc- 
tion of the secondary in large coils is sufficiently great to 
cause well marked and persistent oscillations; and, second, 
that to get the best results the primary and secondary circuits 
must be syntonised. Large induction coils and small induc- 
tion coils must, therefore, be constructed on quite different 
principles. 

Walter comes to the conclusion that no simple formula 
can be given for calculating out the dimensions of large coile; 
but his investigations point out certain directions in which 
the construction of thore instruments might be improved. 
For instance, it is desirable that the method of winding and 
the choice of the dielectric should be such as to reduce the 
capacity of the secondary to a minimum, since the frequency 
of the oscillations in the primary is thus kept as high as 
possible. It is upon the steepness of the potential gradients 
of the primary oscillations that the secondary E.M.F. depends, 
and the greater the frequency, ceteris paribus, the steeper 
this gradient will be. 

Tt is also of great importance that for all apparatus of 
this kind’a magnetic material should be used having the 
highest possible susceptibility and the emallest possible 
hysteresis, in order to get the most rapid oscillations with the 
least possible loss of energy. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 976.) 


American Cables.—The 7Zimes Philadelphia correspon- 
dent says that the secretary of the Navy is sending orders by steamer 
leaving San Francisco for Honolulu for the gunboat Bennington 
immediately to take possession of Wake Island. The island lies on 
the route from Hawaii to the Ladrones and is to be used as a cable 
station. Two corporations have been formed to acquire a Govern- 
ment concession for the projected Pacific cables connecting the United 
States with Hawaii, the Ladrones, and the Philippines, and, inciden- 
tally, with Japan and China. One is the Pacific Cable Company, 
incorporated in New York with a capital of $5,000,000. This com- 
uy is promoted by a group of capitalists, headed by Mr. Pi ft 

organ, who now control the Mexican and Central American cables. 
The other company, incorporated in New Jersey, has Messrs. 
Abraham Hewitt, Darius Mills, and James J. Hill for its chief 
supporters. 


Telegraphic Interruptions and Repairs:— 
CaBLES. Down, Repaired. 


Amazon Company’s cable— 
Cable beyond Gurupa... June 4th,1898 _,, 


New York-Hayti 
Para-Maranham ... 
Sitia-Canaie ... 
Perim-Assab ... 
LaNDLINES. 
Majunga-Tananarive 


Saigon-Bangkok ... 
Communication with Fao 


(Between Divanich and 
Semevs) 


... Nov. 29th, 1898 
«» Nov. 14th, 1898 
Dec, 15th, 1898 
Dec. 21st, 1898 


« Dec. 16th, 1898 


Dee. 23rd, 1898 


... Dec. 20th, 1898 
Dec. 24th, 1898 


Dec, 24th, 1898 


Dec, 27th, 1898. 


... Dec. 21st, 1898. 
... Dec. 24th, 1898, 
+e Dec. 21st, 1898. 
Dec. 26th, 1898. 


CONTRACTS OPEN AND CLOSED. 


Burnley.—January 


OPEN. 
10th. The Co 


for underground electric light cables an 
‘* Official Notices ” December 16th. 


ration wants tenders 
switchboard 


Dec. 26th, 1898. 
Dec. 22nd, 1898. 


See our 


Christiania.—January 4th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Consul- 
General at Christiania stating that tenders are invited by the 
Norwegian State Railways Administration for the delivery of various 
telegraph and telephone materials. Tenders, in sealed envelopes, 
marked “Telegrafog Telefonmateriel,” must be received at 
“ Styrelsens Expeditionekontor, Statsbanerne, Christiania,” by 7 p.m. 
on January 4th, 1899. A copy of the conditions of contract may be 
examined on personal application at the Commercial Department of 
bn Foreign Office, 8.W., any day between the hours of 11 a.m. and 

p.m. 


Cumberland.—January 2nd. The Visitors’ Committee 
of the Cumberland and Westmorland Asylum invites tenders for the 
supply and erection of an electric tell-tale clock with 30 stations. 
See our “ Official Notices” December 16th. 


Edinburgh.—January 9th. The Council invites tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our “ Official Notices” December 16th. 


Glasgow. — January 21st. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works:—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and condensing 
plant. Specifications, forms of tenders, &c., from Mr. Chamen, 
city electrical engineer. See our “ Official Notices ” December 16th. 


London,—January 31st. The L.C.C. is inviting tenders 
for four continuous current dynamos, one motor generator, two 
switchboards and switches, &c., for the proposed Victoria Embank- 
ment installation. See “ Official Notices” for full particulars. 


Norway.—January 4th. The Norwegian State railway 
authorities in Christiania are inviting tenders until January 4th for 
the supply of 14 tons of telegraph wire, 3,500 porcelain insulators, 
10,000 zinc reds for primary batteries, 1,000 zinc cylinders and 
4 kilometres of insulated copper wire. Particulars may be obtained 
from the Bureau des Telegraphen-Inspectors, Ostbahn Station, in Chris- 
tiania, and tenders marked “Telegrafog Telefonmateriel,” are to be 
sent to the Expeditionsbureau der Verwaltung der Staatsbahnen, 
Jernbanetorvet 8/9, Christiania. 


Roumania,—January 16th. Tenders are being invited 
until January 16th by the General Direction of the Roumanian Post 
and Telegraph authorities in Bucharest for the supply of 2,000 small 
—— insulators, 15,000 medium size ditto, and 10,000 large 

0. 


Stirling.—January 2nd. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumps, 
piping, crane, accumulators, switchboard and boosters, arc lamps, 
and various other apparatus, &c., for the electric lighting of the 
town. Consulting engineer, Prof. A. B. W. Kennedy. See our 
“ Official Notices” December 9th for particulars. 


Tanbridge Wells.—January 11th. The Corporation is 
inviting tenders for the erection of three telephonic fire alarms within 
the borough. Tenders to the Town Clerk. 


CLOSED. 


Barnsley.—The tenders mentioned in our last week’s 
“Electric Lighting Notes” as recommended for acceptance, were 
last week formally accepted by the Town Council. 


Howth.—It is understood that the contract for the equip- 
ment of the generating station at Sutton for the Howth electric 
tramway has been placed in the hands of Messrs. E. Scott & Mountain, 
Limited. 


London.—For supply of battery for electrical installation 
on the Shaftesbury training ship. The following is a list, given by 
the Contract Journal, of the tenders submitted to the London School 
Board for electrical work :— 


A. 
Chloride Electrical Storage Company, Limited £24210 0 £20 0 0 
Tudor Accumulator Company, Limited - 21 00 18 0 0 
D.P. Battery Company, Limited. . 222 00 
Electrical Power Storage Company, Limited.. 17819 0 35 7 ~0 
Pritchetts & Gold* .. a 152 2 0 1300 


A. Maintenance perannum. * Recommended for acceptance. 


ane providing electrical installation at the Shaftesbury training 
ip. 


Laing, Wharton & Down, Limite: ae a aa -. £1,080 0 0 
L.G.Tate .. FA as 990 10 0 
Wenham & Waters, Limited .. “a se 980 10 0 
H. F. Joel & Co., and T. Potter & Sons, United, Limited .. 970 0 0 
Woods & Co. .. os ee 959 10 
Drake & Gorham... oe 988 10 0 
Westminster Engineering Company, Limited 0 0 
Electrical & General Engineering Company (recommended 
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FORTHCOMING EVENTS. 


Tuesday, January 8 The of Civil En- 
gineers. Paper on “ High-speed Engines.” By John 
Handsley Dales, A.M.I.C.E. 

Friday, January 13th.—At 8 p.m. The Institution of Civil En- 
gineers. Students’ Meeting. Dr. Archibald Barr, 
M.1.C.E. (Professor of Civil Engineering and Mechanics 
in the University of Glasgow), will deliver an address 
on “The Application of the Scierce of Mechanics to 
Engineering Practice.” 


NOTES. 


Electrical Progress in Prussia.—On account of the 
official system by which all engines and dynamos are regis- 
tered in Prussia, it is possible to obtain an accurate idea of the 
extent to which electricity is being used for lighting and power 
purposes. The following figures, showing the progress made 
since 1891, and the chief forms of utilisation at the present 
date, are taken from a recent issue of the Llektrotechnische 
Zeitschrift :— 


Number of Ager 
1891 983 49,489 
1892 1,260 69,087 
1893 1,407 76,045 
1894 1,779 101,464 
1895 2,458 157,432 
1896 2,837 191,935 
1897 3,305 258,726 


The increase in 1897 was equal to 16°5 per cent. in number 
of engines and to 34°8 per cent. in H.P. The figures show 
to what an extent the engine-building industry has profited 
by the utilisation of electricity for lighting purposes. The 
tendency is for the size of engines to increase. Berlin 
Electricity Works has single engines of 1,000 H.P., 1,500 
H.P., 1,648 H.P., and 1,900 H.P. Frankfort possesses an 
engine of 1,500 H.P., and Magdeburg one of 1,000 H.P. 
The utilisation of the electric energy developed in 1897 was 
as follows :—Lighting plants, 2,873 engines = 154,772 H.P. 
Combined lighting and transmission plants, 325 engines = 
84,216 H.P. ‘Transmission plants only, 61 engines = 
10,785 H.P, 


Elevator Accidents.—A serious elevator accident is 
reported from New York, which appears to be due to a cause 
hitherto unsuspected. Electrical elevators are variously 
counterweighted, the counterweights running in guides down 
the side of the elevator shaft. On the present occasion there 
was something wrong with the automatic stop catch, and the 
motor continued to run after the cage had rested at the 
bottom of the shaft. The result of the overwinding was to 
crush up the balance weights and bend the bars which held 
the various weights together. The top weights were pushed 
out of their framing, and fell the height of the building 
upon the cage full of passengers. The lesson to be drawn 
from this is, that the weights ought all to be securely held 
together, so that the upper ones cannot fall off, nor can the 
intermediate weights which are held between the upper and 
lower solid weights be released, as is now possible, when the 
long connecting bolts are buckled. The immediate cause of 
the accident was simply the misplaced stop, and it is pro- 
bable that periodical inspection would have indicated that 
this stop was, perhaps, becoming loose. We do not know 
how the automatic stop is fixed and adjusted, but apparently 
it could not always have been out of place, and must, there- 
fore, have been in some way worked loose. 


Personal.—On Saturday evening last Mr. D. P. Regan, 
engineer and superintendent of the National Conduit and 
Cable Company, New York and London, was presented with 
an illuminated address and a case of instruments by the Irish 
employ¢és of thatcompany. The company are the contractors 
for the conduit and cable work required by the Dublin United 
Tramways Company on the conversion of their lines from 
horse to electric traction. . 


The Electrical Equipment of the Third Avenue 
Railroad, New York.—The extent which electric tramway 
development has attained in America is suggested by the fact 
that the new departure of the Third Avenue Railroad Company 
of New York in substituting electric power for cable traction 
necessitates the construction of a power house in which 
engines and generators will be placed capable of producing 
64,000 H.P. ‘This will be, by all odds, the largest power 
house—electric or otherwise—in the world, and apart from 
its construction, and apart from the construction of the con- 
duit system and the line, the cost of the engines, boilers, 
electric generators, transformers, switchboards, car motors, 
and other electrical «equipments, will, according to official 
statements, come to something more than one million pounds 
sterling. The president of the Third Avenue Railroad in 
speaking of this new undertaking a few days ago, said that 
the officers and consulting engineers of his company had 
devoted several months to the investigation of the various 
systems of current transmission and of electrical appa- 
ratus for generating and utilising the power. They 
had in view the most effective equipment for econo- 
mising in fuel and labour, coupled with the highest 
electrical efficiency. He stated also that as this new 
generating station would be the largest and most complet: 
power plant in existence, his board had decided, in view 
of the complex features of mechanical and electrical engineer- 
ing involved, that the work could be best carried out under 


” one responsibility, and for that reason they had awarded the 


entire undertaking to the Westinghouse Electric Company, 
the builders of the great electric generators at Niagara 
Falls. Jt is interesting to note that the Niagara acne 
to now the most important power plant that has been con- 
structed—develops 40,000 H.P., while the Third Avenue 
plant will be more than half as large again. The same 
builders are now constructing an electric plant which will 
have an ultimate capacity of 75,000 H.P., driven by the 
waters of the St. Lawrence River. However, neither the 
Niagara nor the St. Lawrence plant is intended merely for 
railway, but chiefly for manufacturing and lighting purposes. 
The former has been for several years successfully conducting 
electric current over 20 miles to the City of Buffalo, and it 
is now reaching out to Hamilton, Ontario, and to more 
distant cities than Buffalo on the American side. The 
experience which has been gained by these American 
electricians will enable them to achieve perfectly 


’ satisfactory results in the huge installation which is now to 


be undertaken for the Third Avenue Railroad. 


Electrical Resistance of Steels,—H. Le Chatelier has 
recently determined the influence of carbon, silicon, &c., on 
the resistance of steel by measurements made on steel bars 
of known composition, and which had been heated at 600° 
for several hours. In the case of steels containing carbon, 
an increase of 1 per cent. of carbon raizes the specific 
resistance—t.¢., the resistance in microhms of 1 cm. cube— 
by 7. The steels are made up of lamellz of pure iron or 
ferrite intermingled with the carbide Fe, C or cementite; the 
specific resistance of these components is calculated to be 
9°5 and 45 respectively. An increase of 1 per cent. of silicon 
increases the specific resistance by 14. According to the 
author, silicon steels do not contain a definite silicide 
Fe Si,, but are either homogeneous mixtures analogous to 
the steels containing manganese or nickel, which are 
isomorphous with iron, or contain the silicon in a dissolved 
state. Manganese steels can exist in two allotropic forms, 
which differ in magnetic properties. The specific resistance 
of the non-magnetic variety increases by 5, and that of the 
magnetic variety, which is obtained by heating the former 
at 550° C. for two hours, by 3°5 for each increase of 1 per 
cent. of manganese. Nickel steels occur in two forms 
(Comptes Rendus, 1889, 110, 288; and 1890, 111, 445), 
which differ in magnetic properties and also in specific 
resistance. The latter is greatly affected not only by the 
content of nickel, but also by the allotropic state of the 
alloy. In steels which contain less than 5 per cent. of nickel, 
an increase of 1 per cent. raises the specific resistance by 
8—7. Chromium, tungstem, and molybdenum cause only 
a very slight increase in the resistance of steels, and hence, 
according to the author, are probably not homogeneously 
mixed with the metal, but occur isolated as definite com- 
pounds. 


‘ 
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The City Company and its Consumers.—The majority 
of the tenants of No. 4, Fenchurch Avenue, E.C., have 
written to the City of London Electric Lighting Company, 
Limited, in the following terms :— 


4, Fenchurch Avenue, London, E.C., 
December 20th, 1898. 
To the City of London Electric Lighting Company, Limited. 

Gentlemen,—We are tenants of the premises known as 4, Fen- 
church Avenue, in the City of London, to which, by the provisions of 
the City of London electric lighting orders, a constant supply of 
energy is to be given at standard pressure. We have been put to 
very serious inconvenience of late on many occasions by the fact that 
the pressure has been very considerably below the standard. By the 
terms of the Electric Lighting Act, and the orders and regulations 
made under it, we are advised that the company is liable to a severe 
daily penalty so long as this lasts. We are not, however, anxious 
unnecessarily to take steps to obtain penalties against the company, 
but many of us have entirely dispensed with gas, relying upon having 
a proper continuous supply of electrical energy at standard pressure, 
and are put to very serious inconvenience, owing to the failure on the 
company’s part to give the proper supply. We desire, therefore, to 
give you notice that if the supply is not remedied, we shall be com- 
pelled to take such steps as may be open to us to compel the company 
to carry out its obligations. The price charged for electrical energy 
in the City of London is higher than in any other part of London, 
and the fact of the energy being delivered below the standard pres- 
sure, is to compel consumers to turn on more lamps without much 
more result than to increase the account payable to the company. 
If the company does not carry out its obligations, it cannot expect 
the customers to pay the rates charged. 


A communication to the Times says that the company has 
replied thus :— 


Gentlemen,—We are in receipt of your joint letter of 20th inst. 
You are correct in saying that the company is bound to give a con- 
stant supply at the standard pressare, but the liability is subject to 
the company being prevented from giving such a supply by inevit- 
able accident or force majeure. We acknowledge that our customers 
recently have been justified in their complaints, which my board 
greatly regret. My board can only ask for the kind indulgence of the 
company’s customers in the difficult position in which the company 
has been placed owing to delay on the part of the manufacturers to 
complete additional plant by the contract date, and to a series of 
accidents to machinery which could not be foreseen, and which were 
partly caused by the great strain put upon the existing plant by the 
enormous demand which there is at this time of the year between 
4.30 p.m. and 6.30 p.m. The board has always adopted the policy of 
looking well ahead, and ordering additional plant to be erected and 
ready for use long before it is likely to be required. This was done 
during the present year, and orders have lately been placed for addi- 
tional plant for the winter of 1900. All plant is liable to accidents, 
whether owned by municipalities or companies. The amount of worry 
and anxiety which the late inevitable accidents have occasioned to the 
board, and especially to the staff of the company, and for which they 
receive no sympathy, can only be appreciated by those who have 
undergone the strain. My board directed that no expense should be 
spared, and accordingly the company’s engineering staff have worked 
untemittingly both day and night and week-day and Sunday to cope 
with the difficulties, and we hope with success, as you will have 
noticed that the pressure during the last day or two has been good. 
The accidents, &c., have caused great loss to the company, as the 
meters do not register properly when the pressure is low, and this is 
apart from the loss of reputation. Therefore, you will see that it is 
to the direct interest of the company to give a good supply. As 
regards price, my board have never regarded the question from the 

int of view of a monopoly, as has lately been alleged ad nauseam. 

he rate of charge in the City is a question of cost of production and 
of the high capital outlay on all works, due to the conditions 
obtaining in the City of London. These conditions cannot be dealt 
with in a letter, but we shall be pleased to go fully into the matter 
with any consumers. The maximum price fixed by the Board of 
Trade and the Corporation is 8d. per unit, and, under the orders and 
the contracts the price can be charged until a cumulative dividend 
for all past years on all the capital employed in the undertaking has 
been paid. My board, however, have not done this, but have volun- 
tarily reduced the price, and will continue to adopt the same policy 
as the yearly financial results of the company warrant such a course. 
The dividends paid on the ordinary shares of the company have been 
as follows:—1891, ni/; 1892, nil; 1893, nil; 1894, 24 per cent.; 
1895, 5 per cent.; 1896, 7 per cent. ; 1897, 10 per cent., or an average 
dividend over the series of years of £3'77 per cent. per annum only.— 
J. Cxor Manager and Secretary. 


Electro-Chemistry in Switzerland.—A competition 
has just been opened by the Swiss Society of Chemical 
Industry for a treatise which shall be of service in aiding the 
development of the electro-chemical industry in Switzerland. 
A premium of 2,000 francs (£80) is being offered to the 
author of the work which shall be adjudged the best of those 
sent in. All competitors must send in their work by 
May Ist, 1900, to Herr Dr. Henry Schaeppi, president, Die 
Schweizerisihe Gesellschaftfiir-Chemische Industrie, Mitlédi, 
Switzerland, from whom full particulara of the competition 
may be obtained. 


“The Greatest Discovery of the Age.” 


WHEN England set her navy afloat upon the sea, 

She had no anticipation of my great discovery, 

For ’tis I, the only I, that have made her ships but scrap, 

Any nation now may whip her, e’en the smallest on the map, 
By “‘ the greatest discovery of the age.” 


For the blowing up of navies will now be only fun. 
An exertion of my will or thought and, lo; the thing is done ; 
I’ve combined a wireless telegraph and torpedo dirigible 
In so evident a fashion, some say not patentable, 
My “ greatest discovery of the age.” 


I care not if the whole shebang was gewerally known, 

I'll be very much offended if ’tis not now my own. j 

I’m a Christian and philosopher, as I have truly said ; 

The laurels of undying fame are resting on my head 
For “the greatest discovery of the age.” 


And when I am offended, my forgiveness is complete 

When I get a full apology, with humbleness replete. 

T’ve put a stop to wars, but do not rest my claim 

On such a simple act as that for everlasting fame. 

My super-extra glory rests upon the arts of peace, 

I’m in for killing whales and sich and getting at their grease 
By my “ greatest discovery of the age.” 


I’m so struck on this my latest that my brain it fairly reels, 
And my head it gets to spinning as if ’twere hung on wheels. 
I had an oscillator once, a tuneful dynamo, 
A revolution ’twas to make, by vibrating to and fro. 

*Twas a very great discovery of the age. 


But it died ere it was born and resteth as a myth, 
And its name now means some coils I experimented with 
As another great invention of the age. 


To shake the charge of mother earth, another scheme of mine 

Beats thunderstorms and earthquakes all along the line. 

But wait till 1900. O, won’t the people talk, . 

When I blow up stuff at Paris, when I think so at New York. 
By my “ greatest discovery of the age.” 


I’ve laboured with high frequency to publish and proclaim 
That I own some great discoveries, connected with my name; 
By high-potential discourse I’ve tried to bring to light 
That there weren’t any others who contributed a mite 

To such very great discoveries of the age. 


But the shade of Cabanellas, and of many others too, 

Are upsetting my endeavours and proving my hoodoo. 

I content myself in this, that the papers of the day 

Will print my schemes sensational and boom me by the way 
As “the greatest discovery of the age.” 


— Western Electrician. 


Compression in Steam Cylinders.—Following on a 
previous article, the opinion is arrived at by the 
Engineer that compression is economically neutral in 
effect in practical steam engines, whatever truth there 
may be in Rankine or Zeuner, who neither fully 
realised the actual conditions of the cylinder or the 
influence of its walls. The full effect of compression can, 
after all, in our opinion, only be explained, or attempted 
to be explained, after careful tests with different qualities of 
steam, wet, dry, and superheated. On this more than any- 
thing will depend the result of compression. As a rule, 
practical men nave taken the middle course, and while avoid- 
ing the square corner, have also compressed to a degree 
very much below that of the initial pressure. Compress to 
the atmospheric line, or a trifle above it, was once the rule 
for mill engines of large power, and this would generally 
provide easy and comfortable ruaning, which, after all, is 
always a desideratum. In slow running engines the relaticn 
of weight of parts to steam pressure is not considered, and 
is of small moment, and the shocks of starting and stopping 
the piston, &c., have been best dealt with by a moderate degree 
of compression. That, with much water in the cylinder, a 
higher ratio of compression results only in liquefaction 
beyond a critical point, is, we take it, proof that the 
benefit of compression, apart from mechanical effects, 
must be a function of steam quality. The water in 
the cylinder cannot be hotter than the cylinder, and will be 
somewhere between the temperature of the cylinder and of 
the exhaust pipe, so that a good deal of compression indeed 
would be necessary to give the heat necessary to vaporise 
this. A study of a steam table will show how liquefaction 
may be produced, while the readiness to liquefy is plainly 
shown on the diagram by a loop or dip on the rising line, 
by no means always due to valve or piston leakage, though 
always to be looked at suspiciously, where abnormally low 
expansion curves are present at the same time. 
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The Position of the Copper 
the remarks made last week on the subject of copper, we 
should like to accentuate certain facts for the benefit of the 
consumer. To a great extent users of copper look to America 
to relieve the tension that exists at the moment, but it must 
not be forgotten that the United States is increasing enor- 
mously in copper consumption, and there are few signs of 
augmented supplies from anywhere. American production 
in November last shows a very large falling off, and as 
present prices offer immense inducements to produce and 
supply, there is no reason to suppose that there is any 
accumulation of stocks whatever. It is possible that the 
figures given at the end of this month will show 
an increase compared with November, for it is expected that 
two cargoes of ore may arrive in time to b3 included in the 
monthly figures. This, in all likelihood, may lead to a 
slight set back, but it must not be overlooked that the whole 
of this copper is already sold and will be taken straightway 
out of stock by the end of January. Should this set back 
really occur, it would fford a favourable opportunity for copper 
consumers to buy. On going to press the price of G.M.Bs. 
is £57 33. 9d. for cash and £57 11e. 8d. forward—the 
highest point touched this year. We understand that in 
November and Decamber 2,000 tons of American bars were put 
in stock in Liverpool, thus temporarily swelling the figures, 
and making a slight increase, but the whole of these bars were 
sold, and will be all out by the end of February. There is 
the strongest evidence that present prices are not checking 
consumption in the least, as a matter of fact it is increasing 
from day to day, and when one considers the enormous 
boom in electrical enterprise that is being effected, there is 
nothing to suggest a lowering in the price of copper unless 
the supplies are greatly increased. Under the circum- 
stances we should not be surprised to see G.M.Bs up to 60. 
We believe that not only the electrical industry but also 
copper producers are inclined to under-estimate the demand 
for copper that is likely to arise during the next two years in 
this country. The principal work in electric lighting and 
traction has yet to be done, and the electrical contracts in 
hand at the moment will eventually compel large purchases 
of copper. 

The Underground Trolley in a Snowstorm.—The 
New York underground trolley system underwent the severest 
test since its inauguration on November 26th and 27th, 
when the severe snowstorm occurred. The complete or 
partial paralysis of traffic on some of the lines would seem 
at first sight to suggest a failure of the underground trolley 
under such conditions, but a review of all the circumstances 
shows that the new system lived up to its promises and did 
as well as could be reasonably expected. The delay in the 
running of the cars lasted from four hours in the case of 
some lines to a whole day in the case of others. The 
Scientific American says that the blockade is explained very 
largely by the fact that such a heavy snowfall as 12 inches 
was not looked for so early in the season, and the company 
was to some extent taken unawares, and was not able to con- 
centrate its snow ploughs upon the various lines in sufficient 
force to keep them all open. Another fact that worked 
against the system was that the formation of ice on the rails 
caused the wheels to slip and brought the cars to a standstill. 
In this connection our contemporary is surprised to note 
that a New York electrical journal falls into the extra- 
ordinary error of stating that the ice on the rails prevented 
contact between them and the wheels, “ thus preventing the 
establishment of a circuit.” It is one of the chief merits of 
the underground trolley that both the feeder and return 
lines are placed in the conduit, and the current does not 
have to pass through the track and the wheels. Slipping of 
the wheels is a contingency to which every form of motor, 
whether steam, compressed air, or electric, is liable, and a 
blockade due to this cause does not reflect in any way upon 
the underground system as such. 


Recognition.—A South African paper says that at the 
half-yearly meeting of the South African Association of 
Electrical Engineers lately held in Johannesburg, the presi- 
dent, in the name of the Association, presented Mr. Pask, the 
secretary, with a gold watch in recognition of the work he 
had done for the Society. 


Another New Engine.—The Dow engine is described in 
the Electrical World, of New York, as the invention of Mr. 
J. Dow, who was associated with Corliss. Mr. Dow uses two 
cylinders, side by side, with cranks at 180°, and he makes up 
the weight of the H.P. piston by means of lead to balance 
the L.P. piston. The engine is thus a double vertical com- 
pound, using steam at 130 lbs. and running at 150 revolu- 
tions. The cylinders are placed closely side by side, with 
short connections, and no receiver, but with direct expansion 
(on what we are accustomed to consider the Woolf system) 
from cylinder to cylinder. Thus the H.P. cylinder has in it 
the full range of temperature from boiler to condenser, and 
one of the advantages of compound working is sacrificed, 
viz., the division of the range of temperature between two 
cylinders. There are four valves for the two cylinders. 

hese are all placed between the cylinders, Steam enters 
inside the valves from their ends, and escapes outside them. 
They are all worked by a single wrist plate, and 
have a cut-off movement actuated from the crosshead, 
which drives a slotted link, on which is a block conirolled 
by the governor. Indicator diagrams are illustrated for 
the engine worked both with and without receiver, the latter 
of which are not the cards one would expect to obtain, the 
H.P. and L.P. cards being inconsistent. A full description 
is to be found in the Proceedings of the Engineers’ Club of 
Philadephia. Any advantage of this engine must come from 
compactness of its cylinders and hardly from its system of 


” working steam, whereby the hot cylinder is exposed to the 


marimum possible range of temperature. We cannot see 
that the system of continuous expansion can be justified on 
thermal rea:oas, however much it may be excused when the 
construction of an engine demands it for reasons of sim- 
plicity. Mr. Dow looks on a receiver as merely a heat 
radiator, and it is quite possible to throw away by a badly 
arranged receiver more than can be saved by its use. Mr. 
Dow evidently believes in compounding, for what it saves in 
mechanical stresses, for he uses his first cylinder simply as a 
measuring pot. He is always sure of a minimum range of 
expansion, or otherwise he might as well have worked two 
H.P. cylinders side by side, and while seeking a simple 
structure have abolished the difference of cylinder diameter, 
the lead weighted of piston, &c., and possibly two of the four 
valves. 


The Electrolytic Indigo Vat.—There is an important 
paper on this subject by A. Binz in the Zeitschrift fiir 
Elektrochemie, V., (1), 5—9, who points out that previous 
attempts to effect the electrolytic reduction or hydro- 
generation of indigotin have not met with much success. 
The preparation of an indigo vat or the transformation of 
indigctin into indigo-white, by means of zinc dust and 
alkali, is usually represented by the equation :— 

Cj, Hy Ng 0, + = Ci, Hy No Os. 

In confirmation of the results obtained by Goppelsroeder, 
the author finds that electrolytic hydrogen can, to a limited 
extent, reduce indigotin to indigo-white. Zinc, however, 
acts much more rapidly, and he concludes that in the ordi- 
nary indigo vat (zinc and alkali) the colouring matter is 
attacked and transformed directly by the metal itself. A weak 
vat can be obtained on electrolysis by rn zinc anode, but 
very soon a point is reached when the sodium indigo-white 
itself begins to conduct, and this is accompanied by the 
re-formation of indigotin at the anode, so that the pro- 
cess cannot proceed beyond a certain limit. For practical 
purposes, therefore, it is necessary to employ a cathode vat 
which can be separated from the anode compartment by 
means of a porous diaphragm. But instead of using electro- 
lytic hydrogen as the active agent for the production of an 
indigo vat, it would seem as if better results could be 
obtained by liberating zinc directly at the cathode. Since 
the solution must be alkaline, the proper electrolyte for the 
purpose is sodium zincate. Details are promised in a future 
communication. 


Search Lights for the Defence of the Thames.— 
The Globe says that orders have been issued for a permanent 
electric searchlight station to be built on the Sheerness 
Esplanade, in connection with the echeme for the defences to 
the Rivers Thames and Medway. The site chosen, about 
300 yards from the fortifications, commands the estuary 0} 
the two rivers. 
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The Nernst Lamp.—This lamp, the general nature of 
which we have described more t once, was recently 
noticed in the Frankfurter Zeitung, which illustrated some 
new arrangements, As our readers will be aware, the source 
of light in the Nernst lamp is a rod of magnesia, rendered 
incandescent by the passage of an electric current. Before, 
however, the current can pass, the resistance of the magnesia 
must be reduced by heating it from an external source of 
heat. One of the arrangements for carrying this out is 
shown in fig. 1. The magneria, a, is placed in the focus of 
a reflector, c, on the inner side of which is a spiral wire of 
platinum, p, which, when brought to incandescence by a 


B 
D 

c 

\\ 


1. 


current, produces heat sufficient to render the magnesia a 
conductor. A current is then passed directly through the 
oxide by the wire, B, and the current in the spiral is shut off. 
A more complicated form of the lamp is shown in fig. 2. 


B 
Fig. 2. 


Here the magnesia, A, is placed within a cylinder, c, which 
also encloses a platinum spiral, D. As soon as the incandes- 
cent spiral has heated the magnesia sufficiently, a current is 

d through the oxide by the wire, B. In this circuit is a 
solenoid, G, which, on being energised, draws down the iron 
core, E, and lowers the now incandescent magnesia out of the 
cylinder. When the current is switched off, the pull of the 
solenoid stops, and a spring, F, raises the iron bar and mag- 
nesia to their former positions. Prof. Nernst claims that his 
lamp gives the eame amount of light as the ordinary incan- 
descent at one-third the cost; the light is purer, and no 
vacuum tube is required. 


Degrees in Demand!—The New York Journal of 
Commerce has the following very amusing item of informa- 
tion :—“ A gentleman in Philadelphia has received from a 
firm in Rio de Janeiro an inquiry for some person or institu- 
tion that would supply degrees in medicine, law, dentistry 
and civil engineering, with information as to prices. The 
practice of these professions in Brazil requires a diploma or a 
degree, and those of foreign institutions are accepted. It 
appears that there are in Brazil many gentlemen who desire 
to practice these professions, but have not studied them, and 
do not care to spend the time and money necessary for 
acquiring a knowledge of them. Much as we are interested 
in seeing the export trade increase, we should be sorry to 
learn that an item among our a to Brazil consisted 


of literary degrees or professional diplomas,” 


One Way for Finding a Short Circuit.—Mr. A. E. 
Dobbs, in the New York Llectrical Engineer says :—“ In 
constructing the strings of electric lights which were 
festooned across the streets of Chicago during the Peace 
Jubilee of October 16—18th, the strings consisting of 100 
lights each were made up ina long basement cellar. It would 
happen occasionally that a socket would be found that short 
circuited the string. An examination of the sockets did not 
always reveal the cause of the trouble, and at first it was 
thought that the socket could be burnt out by shrowing 


A Shere Curcutty 


Strerg 


current from the street mains into the string, but after blowing 
out two or three 150-ampere fuses that plan was abandoned. 
Then one of the wiremen got an idea, hunted up a pocket 
compass and connected up the line, as shown in the figure. 
A circuit of eight house lights was detached on one side from 
the service block and connected through the loop made by 
the short circuit. The compass was then slid along over the 
string, the needle giving a wide deflection till the short- 
circuited socket was reached (A), when it stopped and swung 
back to its normal position, This plan is simple, cheap, 
convenient and applicable in many cases,” 


Extraction of Gold and the Cyanide Process.—In 
a résumé of the cyanide process by T. K. Rose, in Science 
Progress, 1898, 7, 307—818, the author discusses the fact 
that solution of the gold does not take place in the absence 
of oxygen or an oxidising agent, It isdoubtful whether the 
efficiency of ferric chloride and halogens is due to their 
oxidising power or to their direct affinity for potassium. In 
most cases with tailings poor with gold and free from 
sulphides, the air entangled in the ore is sufficient, whilst 
with ordinary pyritic tailings oxygen is generally supplied by 
“doubled treatment,” aeration taking place during the 
draining off of the first solution. The most difficult materials 
to treat are slimes containing ferrous sulphide, which results 
from the decomposition of pyrites during the accumulation 
of theslimes, Theseslimes must be thoroughly oxidised by 
mechanical aeration, and, if necessary, by permanganate of 
potash. On the other hand, an abundance of oxygen means 
@ large destruction of cyanide, and judgment must be used 
to obtain the most economical result. The author discusses 
the subject of dilution, pointing out that a dilute solution is 
just as efficient as a strong one if the supply of oxygen be not 
increased as well as the concentration. With slimy ores, 
which, owing to mechanical difficulties, require prolonged 
treatment, there is no necessity to hasten the solution of the 
gold, and it is better to use a dilute cyanide solution which 
euffers less waste than a strong one, The objection formerly 
raised, that the gold could not be entirely recovered from a 
dilute cyanide solution by means of zinc, has been overcome 
by using the zinc in threads with a very large surface and by 
prolonged contact. The electrical processes for the precipi- 
tation of the gold have been of immense benefit in the treat- 
ment of very dilute solutions, but the electrodes must be 
large and very close together to overcome the great resistance 
of the dilute liquid. Anodes of iron or lead peroxide and 
cathcdes of sheet lead are used, and it is best to have a slight 
excess of potassium cyanide present to prevent the precipi- 
tation of gold cyanide along with the Prussian-blue produced, 
Very clayey slimes have recent!y been successfully treated by 
circulation as a pulp with very dilute cyanidesolution through 
a centrifugal pamp with admission of air, and subsequent 
settling in large vate, and filtration of the decanted liquid 
throngh sand. The solution must be absolutely clear, and a 
low current density of not more than 0°04 ampere per square 
foot should be used, 
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Hill Climbing Motor Car Tests.—The hill-climbing 
tests of the French Automobile Club took place on November 
27th, and appear to demonstrate very considerable capacity 
on the part of many ofjthe vehicles. The hill surmounted 
was that at Chanteloup, near Paris, the slope of which varies 
up to 11 per cent., or nearly so, or, as we should say, 1 in 9. 
The length of the hill is 1,800 km.—a distance covered in 
3 minutes 52 seconds by the winner, M. Jenatzy, with an 
electric carriage. The battery was very powerful. The 
total weight of car was 1,800 k., and over 28 H.P. was 
developed in places, which seems enormous, and Mr. Farman, 
to whose account in Jndustries we are indebted for the 
figures, considers any longer duration would have completely 
disabled the batteries, whereas petroleum cars would have 
gone on all right. Eleven of the contestants did the journey 
under 5 minutes, the remainder tailing off to a maximum of 
nearly 23 minutes. The second vehicle required only 10 seconds 
longer than the electrical car. It was a single-seat Bollés 
Voiturette, and hai a motor of 8 H.P. The speed of the 
winner was nearly an average of 30 km. per hour—a most 
respectable performance, as, indeed, were all the runs under 
5 minutes, for they represent speeds of above 21 km. per 
hour, or about 14 miles. If autocars will run at this speed 
up grades of from 3 to 10 per cent. with motive power of 
reasonable dimensions, the future of such cars must be 
good. There were 45 vehicles in the competition, and over 


200 vehicles present in all. Mr. Farman is himself a . 


petroleum vehicle man, and may be biassed against the 
electrical vehicle, which he affirms would have been disabled 
by an hour’s similar contest. It must, of course, be some 
time before electrical vehicles can have so wide a range as 
petroleum cars, the success of which will not have a retarding 
effect on electrical cars, but, on the contrary, will tend to their 
extension and will assist to familiarise the public with motor 
cars generally. 


The Action of the Silent Electric Discharge on 
Liquid Dielectries.—Marcellin P. E. Berthelot describes 
in the Comptes Rendus (vide Vol. cxxvi., page 691), some ex- 
periments carried out in order to determine the action of the 
silent electric discharge on liquid dielectrics. Dry tereben- 
thene, when subjected to the action of the silent electric 
discharge, yields a small quantity of diterebenthene, but 
otherwise remains unaltered. Olive oil yields a small 
quantity of a blackish product insoluble in ether, oil, and all 
the various solvents. Except for the difference in colour, it 
resembles the polymeride formed in presence of nitrogen. 
Alcohol, when the action is prolonged, yields hydrogen and 
ethane, and the liquid contains some aldehyde and a hydro- 
carbon which seemingly contains Jess hydrogen than the 
olefinez, and has a feeble action on ammoniacal silver nitrate. 


A Successfal German Lighting Station.—The annual 
meeting of the shareholders in the Berliner Electricitits 
Werke took place on October 31st last. The results of the 
operations of the lighting plant for the year 1897-8 permitted 
a dividend of 13 per cent. to be paid, as against 124 per 


‘cent. in the previous year. During the first quarter of the 


current year the daily consumption of electrical energy for 
lighting or other purposes was increased by 1,000 kw., and 
orders for connections equal to 1,460 kw. are in hand. The 
question of the transfer of the works to the city authorities 
is still unsettled, owing to disagreement as to the terms of 
purchase. Mr. John S. Raworth would doubtless argue that 
the consumers would benefit if it remained unsettled for an 


indefinite period, but the worthy shopkeepers and other con- 


sumers of Berlin ro doubt think that a portion of the 13 per 
cent. dividend may be transferred to their own pockets by a 
judicious purchase scheme and wise management of the works 
afterwards, and we cannot say that we altogether disagree with 
this opinion. 


Diathermanicy of Various Insulating Materials.— 
An interesting comparison of the insulating action of various 
materials has been instituted by Prof. Carpenter, says the 
Schweizerische Bau Zeitung. If the loss of heat of a non- 
enclosed pipe is taken as 1, the following rotation of figures 
is obtained for the effect of the insulating agents :—Pale 


gray lead paint coat, 1°267; asphalt coat, 1°135; two layers 
of asbestos paper, 0°777 ; one layer of asbestos board, 0°594 ; 
four layers of asbestos board, 0°503; a wooden pipe, 0°320; 
magnesia, applied as paste, 0°224; slag wool, felty, 0°209; 
asbestos, mixed with. felt, 0°208; slag wool, fibrous, 0°203 ; 
asbestos with sponge, 0°180; two layers of asbestos paper, 
2°5 millimetres felt, 0°170. Consequently, the escape of 
heat seems to be increased by lead paints and asphalt paint. 
Remarkable is the slight increase in the imperviousness in 
using four layers of asbestos board, as compared with the 
results obtained by the use of only one layer.—/Scientific 
American. 


Researches on the Variations of Spectra in Mag- 
netic Fields—In the Comptes Rendus (vide Vol. cxxvi., 
page 997) Messrs. Henri Becquerel and Henri Deslandres 
describe some researches, the object of which was to extend 
the observations of Lorentz and Zeeman, Cornu and 
Michelson on the variations observed in spectra when the 
luminous bodies are within a strong magnetic field. They 
find that, under the influence of the field, a line may be split 
up in such a way that components polarised in a plane per- 
pendicularly to the field enclose the components polarised in 
& plane parallel with the field, this being a mode of division 
which was not described by Michelson, and which is con- 
trary to that usually observed. Special attention was given 
to the spectrum of iron, and the following table shows the 
influence of the magnetic field on a portion of the spectram 
between A 387 and d 382. 


DIFFERENCES OF WavE-LENGTH IN THE Maanetic 
Lines IN A PLANE. 


Normal wave-lengths. Normal to the field. Parallel with the field. 
3,872 61 0°207 
3,865 65 0 368 0 
3,860 03 0 
3,858 40 (Ni) 0 0:293 
3,856°49 0 0°355 
3,850°10 0 0 
3,841°19 0 
3,840 58 0 0°159 
3.834 37 0 0°230 
3,824 58 0 
3,820°64 0 0 287 


It is noteworthy that the line, 3,850°10, does not become 


. multiplied, although the neighbouring lines show the 


phenomenon. The line, 3,865 65, is resolved into a triplet, 
but, unlike other lines, it shows a distinct sub-division in 
the spectrum polarised in a plant normal to the field, and a 
slight thickening in the spectrum polarised in a plane parallel 
with the field. These peculiarities show that a magnetic 
field may render evident differences as yet unobserved 
between the lines of one and the same element or between 
lines of the same spectrum, and the authors suggest that 


some of the spectral lines not hitherto recognised as belong- 


ing to apy particular substance may really be due to the 
effects of magnetic influence. The carbon band at A 388 
found in the spectra of the sun and of comets, and remark- 
able for the number and regular order of its component lines, 
shows no recognisable splitting up or enlargement of the 
lines in a magnetic field, aluhough the calcium lines, under 
the game conditions, show the usual sub-division. Zeeman 
found no alteration in the bands of iodine. All the observa- 
tions hitherto made seem to show that the influence of the 
magnetic field is greatest in the case of lines of high wave 
length. 


Employers’ Parliamentary Council.—A council has 
been formed representing the employers’ associations of the 
United Kingdom, with the intention of watching the intro- 


‘duction into the House of all Bills affecting employers. 


Anything more ridiculous than the latest Employers’ 
Liability Act of the present Government it would be 
difficult to conceive. The mischief ought to be repaired, 
and we hope the Parliamentary Council will take the matter 
in hand, as well as try to prevent any such fature errors. 


Electric Haulage on Canals.—It has been definitely 
decided to establish a system of electric haulage on the canal 
between Brussels and Seneffe. 
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Chemical Equilibrium and Electromotive Force.— 
In the galvanic chain, thallium in thallium chloride, potas- 
sium chloride, potassium thiocyanate, thallium in thallium 
thiocyanate, the reaction may be represented by T, C, + 
SCN’ = Cl’ + T, SCN, and if the ratio of the equilibriam 
concentrations of chlorine and thiocyanate ions = /, and the 
ratio of these ions actually present = a, then the electro- 
motive force is given by the expression = RTF log. k/a. 
From determinations of the E.M.F., therefore, the ratio of 
the equilibrium concentrations may be calculated. The values 
so obtained were compared with those obtained chemically, 
the numbers being :— 


| 


Chemically found 


Temperature. Electrically found ratios. ratio. 
39:9° 087 0°88 085 


The above reaction is attended with the heat development 
of + 31°8 K, and from this the temperature coefficient of 
the gaging constant may be deduced by the expression 
log. K — log. K = g/R (1 T —1T), and the temperature 
coefficient of the E.M.F. by the expression (—g) T = did T. 
The values K/K and K/K so obtained agree well with the 
chemically found values, and the temperature at which K = 1 
is found to be (1) 31°2°, (2) 32°5°, whilst the temperature at 
which the change in direction of the current occurs agrees 
well with the found temperature in each of the galvanic 
chains examined. The above is an abstract of a paper by 
Carl Knupffer in the Zeitschrift fiir Physikalische Chemie, 
1898, 26, 255—285. 


Physical Changes Induced by Light.—The physical 
changes caused by light may be divided into changes in the 
relative position of (1) the atoms, (2) the molecules, 
Examples of the first class are collected, and show that the 
general nature of the change is from a maleinoid to a 
fumaroid form, the original compound possessing in all cases 
the greater solubility and lower boiling and melting points. 
The second class of changes are those of polymerisation, in 
which, however, the actual formation of double or multiple 
molecules is not necessary, but only a greater volume concen- 
tration of molecules. In all caser, and a large number of 
examples are adduced, the polymeride is distinguished from 
the monomeride by (1) smaller vapour pressure, (2) higher 
melting and boiling points, (3) smaller solubility, (4) lower 
specific heat; its formation is always exothermic, and by 
increase of temperature it is again converted to the mono- 
meride. In changes induced in organic compounds it is 
noticeable that the change is always associated with a double 
or treble linking, and Max Roloff considers that the action 
of light cannot be regarded as a mere mechanical disturbance 
of the molecule, but that the explanation must be sought in 
the influence of electro-magnetic waves on axes of electrical 
polarity of the molecules. Luminescence is frequently asso- 
ciated with the polymerisation and the reverse change, and 
both phosphorescence and fluorescence appear to be due to 
the formation of polymerides, which are re-converted to the 
monomerides with luminescence. The crystal colourations 
are probably due to similar causes, and in the case of sodium 
and potassium chloride, are connected with the production of 


_trivalent chloride. In many cases the phenomena occur best 


in the presence of small quantitites of impurities, and the 
author considers the effect of the latter to be that of a 
“ sensitiser,” but full consideration is postponed. The above 
is an abstract of a paper by Max Roloff in the Zeitschrift 
fiir Physikalische Chamie, 1898, 26, 337—361. 


NEW COMPANIES REGISTERED. 


A.B.C. Electric Arc Lamp and Incandescent Mantle 
Company, Limited (59,963).—This company was registered on 
December 19th, with a capital of £60,000 in £1 shares, to acquire, 
own, and work certain patents and rights relating to electric lighting, 
to adopt an agreement with Ferdinand Fanta, and to carry on the 
business of electrical engineers and_contractors, electric) lamp and 


fittings manufacturers, &c. The first subscribers (each with one 
share) are:—Walter H. Phillips, 18, Kennington Park Road, S.E., 
electrical wireman; Edgar C. Bowtell, 39, Brooke Road, N., clerk ; 
Joseph C. Coates, 202, Gascoigne Road, Barking, E, clerk; O. R. 
Thorpe, 3, Trinity Road, Wocd Green, N., clerk; H. M. Merrill, 
Manchester Street, Brighton, accountant; W. Herbert, 1, Lombard 
Court, E.C., accountant; B. F. Ball, 113, Avenell Road, Highbury, 
clerk. The first directors (to number not less than three nor more 
than seven) are to be nominated by the subscribers; qualification, 
£50. Registered office, 97, Queen Victoria Street, London, E.C. 


Pearson Fire Alarm Indicator, Limited (59,967).— 
This company was registered on December 19th, with a capital of 
£150,000 in £1 shares, to acquire the benefit of three inventions 
known as the Pearson Automatic Fire Indicator, the Pearson Auto- 
matic Box Telegraph Fire Alarm Indicator, and the Pearson Auto- 
matic Railway Signal, to adopt an agreement with Henry Gamman 
and Richard Pearson, and to carry on the business of mechanical and 
electrical engineers, iron and brass founders, and manufacturers of 
and dealers in fire indicators, fire extinguishers, fire engines, agri- 
cultural implements, tools, &c. The first subscribers (each with one 
share) are:—H. Gamman, Woldingham Dene, Surrey, gentleman: 
R. Pearson, 100, 8t Martin’s Lane, W.C., electrician; C. Beadle, 
Belvedere, Kent, merchant; A. J. H. Wills, 53, Holborn Viaduct, 
E.C., gentleman; O. F. Torrey, 108, Fenchurch Street, E.C., steam- 
ship manager; C. Fane, 98, Leadenhall Street, E.C., engineer; L. 
Nevill, 25, Old Broad Street, E.C., solicitor. The number of directors 
is not to be less than three nor more than seven; the first are the 
Hon. Lionel Holland, Henry Gamman, and Richard Pearson; quali- 
fication, £1,000 ; remuneration, £100 each per annum, and £150 for 
the chairman. 


Kidderminster and District Electric Lighting and 
Traction Company, Limited (59,972)—This company was 
registered on December 19th, with a capital of £100,000 in £10 
shares (5,000 preference), to carry on the business of electrical 
engineers and contractors, electricians, suppliers of electricity, 
electrical apparatus manufacturers, mechanical and chemical 
engineers, tramway and light railway proprietors, carriers, &c. The 
first subscribers (each with one share) are :—Emile Garcke, managing 
director; George Stevens, secretary; Charles H. Dade, assistant 
secretary; Charles H. Gadsby, contract engineer ; W. Howard Smith, 
engineer; C. Walmsley, accountant ; and Henry M. Sayers, power 
engineer; all of Donnington House, Norfolk Street, W.C., and all 
connected with the British Electric Traction Company, Limited. 
The number of directors is not to be less than three nor more than 
five. The subscribers are to appoint the first; qualification, £100; 
remuneration as fixed by the company. Registered office, Donnington 
House, Norfolk Street, Strand, W.C. 


Back & Co., Limited (60,005).—This company was 
registered on December 20th, with a capital of £2,000 in. £1 shares 
(1,000 £5 per cent. cumulative preference), to carry on the business 
of electricians, electrical and mechanical engineers, suppliers of elec- 
tricity, motor car builders, metal workers, &c. The first subscribers 
(each with one share) are :— T. Underwood, Brentford House, 
Brentford, merchant ; John H. Bailey, White Stile Road, Brentford, 
clerk; W. R. Whitehead, 278, High Street, Brentford, clerk; W. G. 
Brown, 7, White Stile Road, Brentford, clerk; Mrs. Catherine J. 
Buck, and Albert G. R. Buck, electrical engineer, of 18, Thornton 
Avenue, Chiswick; Ernest A. Hill, 17, St. George’s Terrace, 
Gloucester Road, 8.W., electrical engineer. The first directors (to 
number not less than two nor more than five) are Harry T. 
Underwood and Albert G. R. Buck; qualification, £100; remunera- 
tion as the company may determine. 


“ Hart” Accumulator Company, Limited (60,059). 
—This company was registered on December 23rd, with a capital of 
£40,000 in £1 shares, to acquire the business of the Hart Secondary 
Battery Syndicate, Limited, carried on at Stratford, West Ham, to 
adopt an agreement with the Hart Szcondary Battery Syndicate, 
Limited, Samuel W. Hart and Edward J. Clark, and to carry on the 
business ofan Electric Lighting, Heating and Power Company. The 
first subscribers (each with one share) are:—S. W. Hart, Oakdene, 
South Woodford, gentleman; George A. Bacon, Addison House, 
Muswell Hill, N., gentleman; John G. Abraham, Grove Lodge, 
Maswell Hill, N., surveyor; George B. Kidd, 229, Romford Raa, 
Forest Gate, licensed victualler; Leslie W. Spratt, 369, Romford 
Road, Forest Gate, draper; George Hay, The Chestnuts, Stratford, 
E., confectioner ; Ernest H. White, 127, Portsdown Road, Maida 
Vale, W., clerk. The first directors (to number not less than three 
nor more than five) are to be nominated by the subscribers ; qualifi- 
cation, £500; remuneration, £500 per annum divisible. Registered 
office, 75, Coleman Street, E C. 


Aberdeen Electrical Company, Limited (4,095).—This 
company was registered in Edinburgh on December 21st, with a capital 
of £10,000 in £1 shares, to acquire and carry on the business of an elec- 
trical engineer now carried on by Richard G. Botting, at Aberdeen. 
The first subscribers (each with one share) are :—John Edwards, 58, 
Bridge Street, Aberdeen, wholesale merchant; George England, 8, 
Bridge Street, Aberdeen, wholesale merchant; George Rainst and 
John McBain, 38, Union Street, Aberdeen, chartered accountants ; 
Wm. Ironside, C.C., 3, Golden Square, Aberdeen; A. Ledingham, 16, 
Bridge Street, Aberdeen, solicitor; R. G. Botting, 51, School Hull, 
Aberdeen, engineer. The first directors (to number not less than 
three nor more than seven) are John Edwarde, George England, Wm. 
Ironside, and Alex. Ledingham ; qualification, 100 shares; remunera- 
tion as fixed by the company. Registered office, 51, School Hill, 
Aberdeen 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Crystal Electric Lamp and Rose & Bird, Limited 
(68,218).—This company’s statutory return was filed on December 
6th. The capital is £50,000 in £1 shares (10,000 preference), 
39,750 ordinary and 6,000 preference have been taken up, and 39,743 
of the ordinary and 1,000 preference are considered as folly paid; 
£1 per share has been called on 7 ordinary and 5,000 prefererce, and 
£5,000 has been paid, leaving £7 in arrears. 


A. Hirst & Son, Limited (57,889), Electrical 
engineers of Dewsbury.—This company’s statutory return was filed 
on October 19th. The capital is £5,000 in £10 shares (100 prefer- 
ence); 800 ordinary bave been taken up and issued as fully paid, 
a 80 preference shares have been subscribed for and paid in 


Alliance Electrical Company, Limited (57.770).— 
This company’s statutory return was filed on November 3rd, when 
: + - ~ taken up out of a capital of £1,000 in £1 shares and paid 
‘or in full, 


CITY NOTES. 


Douglas Southern Electric Tramways, Limited. 


‘Tue report of the directors of the D-uglas Southern Electric Tram- 


ways, Limited, for the year ended O:tober Slst last, to be submitted 
to the third annual meeting to be held at Manchester on Tuesday, 
states that the duration of the season was 132 days, and the total 
miles run amounted to 40,963, and 94,173 passengers were carried. 
The gross traffic receipts amounted to £4,136, from which is deducted 
£689, tolls payable to the Douglas Head Marine Drive, Limited, 
leaving net passenger receipts £3,446, to which is added sundry dis- 
counts, &c., £11, bringing the total net receipts to £3,458. The 
directors regret that the receipts were not much larger, but unfortu- 
nately, with the exception of the first Monday in August (Bank 
Holiday), the Easter, Whitsuntide, and August holiday weeks were 
marked by rain and stormy weather, and consequently proved unre- 
munerative. The daily service was well maintained thoughout the 
season, and no accidents to life, limb, or rolling stock occurred. The 
directors have written off the whole of the formation expenses— 
£600, and also a sum of £300. The latter eum represents the damages 
paid to the Douglas Head Marine Drive through failure to 


complete the works and keep the line open during the season | 


of 1896. It was thought this account would be recoverable 
from the contractors, and it appeared in last year’s accounts jas 
an aseet, but upon going into the matter, it was deemed advisable 
not to press the claim. The Board have, therefore, charged both 
this, and the formation expenses (€600) to this year's profit and loss 
account, thinking it much wiser to write off these items, as they do 
not represent tangible assets, and, consequently, future balance- 
sheets wiil not be handicapped by them. The line and property have 
been Kept in a thorough state of repair, and the sum of £303 has been 
spent out of this year's revenue in improving and repairing the per- 
manent way. Notwithstanding these heavy charges against revenue, 
amounting to £1,203, there is a balance, being profit for the year, of 
£91, which, being added to £260, brought forward from 1897, leaves 
a balance of £351. All accounts against the company have been paid, 
and it will commence the new season free from debt, and witha 
balance in hand. Although no dividend will be recommended this 
year, itis hoped that by clearing the above obligations out of the 
accounts there will be every hope next year of a full dividend upon 
the preference shares, and, if the season is a fine one, there will be a 
ers chance of there being a balance left over for the ordinary share- 
olders, 


Smithfield Markets Electric Supply Company. 


THE first ordinary general meeting of the Smithfield Markets Electric 
Supply Company, Limited, was held at Winchester House last Friday, 
Mr J. Browne Martin in the chair. 

The CHarpMan thought that it would be known to most of them 
that something like a year ago this company purchated the undertaking 
of the Smithfield Electric Construction Company. When the present 
company came into poseession they found that the machinery, and 
every appliance in connection with it, had had a good deal «f wear, 
acd had not been kept up to date. They therefore at once eet to 
work to put their house mto order. They employed the servic-s of a 
vezy eminent engineer, Mr. Coc per, and acting on his advice, they at 
once commenced to overhaul the machinery, and to supplement it 
where necessary. They bad also decided to put accumulators in, 
which would effect a saving of something like £500 a year. He was 
pleased to mention that nearly every shop in the new fish market 
pad now been connected, and they had received instructions from 
the Corporation for the lighting of the old fish market, which 
would be reopened as a meat market early next year. This 
would considerably increase the output of the company. 
They would know that when they first took over this business there 


was an ment which had been made by the old company to 
supply electricity in what was termed a lumpsum. That meant that 
any customer who was willing to pay a certain sum a year had elec- 
tricity supplied, whether in large or small quantities, for that sum. 
It would be evident to everybody that in that case there would not 
be the care and supervision in using electricity that consumers would 
exercise when they had to pay by meter. The company, therefore, 
decided that they must supply in the ordinary way by meter. At 
the same time, they were very careful not to rub up their customers 
too much. In making a change of this kind there was always a good 
deal of criticism. With all their care, attention and courtesy, they 
lost a large number of customers in the first place, but he was pleased 
to eay that those gentlemen who left them had notonly come back, but 
in several cases had induced persons who were not customers before to 
take the current from this company. Possibly some people might say 
that they expected this company to go on much quicker than they 
had done, but they had been treading on delicate ground and thus 
altering the method of supply, and had to becareful The building of 
the cold air store, which was delayed a considerable time, owing to 
certain constructional difficulties and arrangements with the County 
Council and other bodies, was now well forward,and the minimum 
rental of £1,500 a year commenced last June. The company had 
applied for several provisional orders, and he thought that there was 
no doubt that they stcod a fair chance of getting one or more of them. 
The citizens of London must feel that if there was to be a second 
company introduced into the City, this company should get the pre- 
ference over any other. They were the only company. exceptirg the 
City of London Electric Lighting Company, that held any order in 
the City, and it appeared to them that it was only natural that if the 
City had had pressure put upon them by the Board of Trade and 
other authorities to grant an order to a competing company they 
would give this company what influence they could in support of 
their efforts to get the requisite powers. Over and above the City, 
they had applied for the Holborn and St. Luke’s districts, which 
were both exceedingly valuable electric lighting areas. His 
colleague (Mr. Schenck) and himself were very confident that the 
company would ultimately be of very much larger dimensions than it 
was now. They were neither of them new to the electric lighting 
industry, and the companies that he was on now that commenced in 
& very small way were now very large. There was a lot more that he 
would like to tellthem, but in the interests of the company of which 
they were all proprietors they would see that it was not always 
advisable to give the show away. He moved the adoption of the 
report and accounts. 

Mr. Exnnest SCHENCK seconded the motion, and in the discussion 
which ensued Mr. Cox inferred that for the new undertakings at 
which the chairman had hinted large additional capital would be 
needed. 

The Cuarnman replied that with their present large plant they 
could do much additional work without fresh capital. 

The motion was afterwards carried. 


Automatic Telephone Company, Limited, — The 
annual general meeting of this company was held last Friday at 
Winchester House under the presidency of Mr. Max Margowski. 
After some lengthy remarks from the chairman, a long and per- 
sonal discussion ensued, and at the close of the meeting there 
seemed to be some doubt as to whether the report had been rejected 
or accepted. 


Cape Electric Tramways, Limited.—An interim divi- 
dend of $ per cent., free of tax, has been declared. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Gumpeaye see receipts for the week 
— December 24th, 1898, were £132 153s.; aggregate to date, 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending December ord. 1808, were £2,729 15s, 74.; corresponding 
period, 1897, £2,726 9s. 7d.; increase, £8 6s, 

The City and South London Railway Compafy.—The receipts for the week end- 
ing December 25th, 1898, were £1,184; week ending December 26th, 1897, 
£1,055; increase, £79; total receipts for half-year, 1898, £25,968; correspond- 
ing period, 1897, £25,117; increase, £851. Miles open, 8}. 


The Dover Corporation Electric Tramways.—The receipts for the weeb, 
en December 24th, 1898, were £146 7s, 8d.; week ending December 
25th, 1897, £87 12s. &d.; increase, £58 15s.; total receipts to date, 1898, 
£8,355 10s. 8d. Miles of track open week ending December 24th, 1898, 3; week 
ending December 25th, 1897, 8. Car miles run week ending December 24th, 
1898, 4,812; week ending December 25th, 1897, 2,086. umber of cars 
week ending December 24th, 1898, 11; week ending December 25th, 1897, 7. 


The Dublia United bing a Company.—The ipts for the week ending 
Friday, December 28rd, 1898, were as follows:—D. U. T. Co., horse cars, 
£2,495 17s. 94.; ditto, electric cars, £839 10s.6d.; D. 8. D. Co., electric cars, 
£663 15s. 8d.; total, £3,499 8s. 6d; corresponding week last year—D. U. T. 
Co., horse cars, £2862 3s. 5d. ; ditto, electric cars, £125 6s. 6d.; 
D. 8. D. Co., electric cars, £400 5s. 1d.; total, £3,387 15s.; increase, 
£111 8s. 6d.; aggregate to date, £98,762 4s. 8d.; aggregate to date last 
year, £91,650 10d.; increase to date, £7,111 11s. 10d. Worked:—The 
mileage open is 16 miles electrically, 28 miles by horses, as against 11 
— electrically, and 81 miles by horses, for the corresponding period 
ast year. 

The caveman Overhead Railway Company.—The receipts for the week ending 
December 25th, 1898, amounted to £1,489; corresponding week last year, 
£1,341 ; increase, £98, 

The South Staffordshire Tramways Company.—The receipts for the week ve 4 
December 28rd, 1898, were £635 8s. 7d.; week ending December 24th, ’ 

£664 6s. 5d.; aggregate receipts for 51, weeks, £82,188 6s, 3d.; last year, 

£89,205 9s, 114, 


- 
ie 
\ 


Vol, 48, No. 1,101, 30,1898] THE ELECTRICAL REVIEW. 


989 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Closing Closing —— done 
Present or Dividends for waame 
Issue. Share| theless treo years, | | | "Des. 
1895. | 1896, | 1897. Highest.|Lowest 
25,000 | Amazon Telegraph, shares... 8— 4 3— 4 
125,000 Do. do. 65% Debs. Red. . | 92 — 95 92 — 95 
905, 5601 Anglo-American Telegraph ... . |\Stock|£2 9s/£2 3 64 — 67 65 — 67 
8,047,2201 do. 6% Pref. .. 18s|£5 6s) 6 115 —116 {116 —117 116} | 115 
8,047,2201 do. [Stock} .... | 16—1 163— 17} 174,| 1675 
180,000 Brasilien Submarine Telegraph 7% 17% | 152 | 1 1 153 
75,0001 Do. do. 5 % Debs. 2nd series, 1906 100 | 5 {111 —115 
44,000 | Chili Telephone, Nos. 1 to 44,000... 5|4 4 23— 
18,2971 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock) ... {104 —106 |104 —106 1054 
224,850 | Consolidated Telephone Construction and 10/- | 14 2 axe 
16,000 | Cuba Telegraph ... 10/8 8 7 10 — 11 10 — 1l 
6,000 Do. 10% Pref... | (10 & & 164— 174 | 164— 17} . 
12,931 | Direct Spanish 5 | 4 + 4 4— 4— 
6,000 Do. do. , Cum. Pref. 5 |10 10 10 10 — ll 10 — ll * 
80,0001 Do. do. 44 Debs., Nos. 1 to 6, 000 . 50 | 45 44 44% |105 —108% |105 —108% 
60,7101| Direct United States Cable... 20 | 23 2%] | 12 113— 12} 
120,000 | Direct West India Cable, 44 % Reg. “Deb. -| 100; .. {103 —106 |103 —106 eee eee 
4,000,000 | Eastern Telegraph, Ord. Stock . [Stock —178 —178 1754 | 174 
1,295,000 Do. 34% Pref. Stock Som —107 —107 :1054 | 1044 
500,000 Do. Certs., 50 % paid | 54 — 57 54 — 57 
89,900 Do. Debs., cP. August, 1899... | 100 | 5 5 5 101 —104 101 —104 ae 
1,432, 2681 Do. Mort. Deb. Stock Red. .. 4 4 + 124 —128 (124 —128 
,000 Australasia, China Telegraph ...| 10|7 7 174— 18 174— 18 1738|  17y5 
10. 5 us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 drgs., reg. 1—1,049, 8,976—4,826 % |101 —105 —105 eee 
64,4001 Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100 | 5 & 5 4 5 g 102 —105 (102 —105 aes 
820,0001 Do. 4% Deb. Stock ... Stock} 4 4 4 125 —129 —129 
astern and South African Telegraph, 5 % Mort. Deb., was os net 
85,1001 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 10|}5%|5% —105 —105 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 | & 5 «. |102 —105 {102 —105 one 
800,0001 Do. 4% Mort. Debs., Nos. 1 to 3, 000, red. 1909 | 100 | 4 —106 . {104 —107 
200,0001 Do. 4% Reg. Mt. Debs. Sub. 1—8,000 | 25 | 4 + |104 —107% |104 —107 
180,227 | Globe Telegraph and Trust... we | 10} 43 44 123}— 122 | 124— 123 124} 125, 
180,042 Do. do. 6% Prefs. 6 6 17} | 17} 163 | 16} 
150,000 | Great Northern tetas 3 of Copenhagen... «- | 10 |10 10 10 284— 284— see 
150,0001 Do. do. 5% Debs. ... | 100 | 5 5 100 /|100 —103 
,800 Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., w'n. 1-1,200,rd.| 100 | _... |101 —104 {101 —104 
17,000 | Indo-European TTelogragh 10 10 55 — 58 55 —58 
100,000; London Platino-Brazilian Telegraph, 6 Debs. ... | 100} 6 6 6 109 —112 {109 —112 eee 
484,597 | National Telephone, 1 to 484,597 pe ape 5 | 54 54 6 5? 5} a 
15,000 Do. 6 % Cum. Ist Pref. ... ooo os | SOE 6 6 12 — 14 13 — 15 sae <e 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 12— 14 13 — 15 poe = 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to "250, 000 5 | 5 5 5 5g— 5 ss aes 
1,329,4711 Do. 34 % Deb. Stock Red. Stock} 34 34 84% |100 —103 |100 —103 
171,504 | Oriental Telephone and Hlec., Nos. 1 to 171,504, fully paid 1|5 5 5 §— _- see “4 
100,000!) Pacific and European 4 Guar. Debs., 1 to 1,000... | 100 | 4 4 105 —108 {105 —108 asa toe 
11,839 Reuter’s eee eee eee eee eee eee 8 5 5 5 7 — 8 7 —s 8 oo eee 
58,000 | United Plate 5 | 4 5%16% 
151,7331 5% Debs. [Stock] 5 {104 —107 —107 
200,0001) West Telegraph, 5 % Debs... 100 | 5 5% |5 % |100 —103 —103 
80,008 | West Coast of America, Nos. 1—30, 000 and. 53, 001—53, 008 #? 4— 1 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz, Sub. Tel. | 100 —106 {103 —106 dn 
,269 | Western and Brazilian Telegraph 2 8} 124— 123 | 123 aes 
83,129 Do. do. do. 5% Pref. “Ord.. ie 74| 5 5 5 8 — 8 — oS re 
83,129 Do. do. do. Def. Ord. 74) 1 ni 4 4— 
889,521 Do. do. do. 4 % Deb. Stock Red. ... |Stock| ... |L07 —110 —110 
88,321 | West India and Panama Telegraph ... «| Wis 1 q 1g— ljxd| 2— 2} 23 1? 
84,563 Do. do. do. : Cum. lat Pref. ... | 10| 6 6 6 10 — 104xd| 10j— 10} 10? | 10} 
4,669 Do. do. Cum. 2nd Pref. . 10 | 6 6 6 94xd| 8h— OF | oe 
80,0007 Do. do. do. 5% wae, Nos. 1 to 1, 800 | 100 | 5 5 5 106 —109 /|106 —109 ope pa 
158,1001} Western Union of U.S. Telegraph, 6 % Bter. Bonds’ ... | 100 | 6 6 6 98 —103 98 —103 OL} | «ee 
ELECTRICITY SUPPLY COMPANIES. 
80,000 Cross and Strand Electricity 6|/5%)6%|7 % | 114— 124 | 114— 124 
20,000 do. do. do. 44 % Cum 6 — 6— 64 
34,000 Cholsen Electricity Supply, Ord., 5/5 5 6 9— 10 9— 10 94 
60,000 Do. do. do. Deb. Stock Red.... |Stock 44% —115 xdj113 —115 “as 
50,000 | City of London Electric Lighting, Ord. 40 a rere a q 10. 22 — 24 23 — 24 23} | 222 
10,000 Do. Nos. 90,001 to 100,000 ... vee | 21 — 23 21 — 23 22? 
40,000 Do. Cum. Pref., 1 to 40, 000 ... 10 | 6 6 6 154— 164 | 154— 164 152 , 
400,000 Do. Deb. Stock, ‘Seri. (is. at £118) ‘all paid ae 5 5 127 — 182 |127 —132 ads ; 
80,000 Commi of Lond & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nl | mal | nel | 124— 184 | 124— 134 ae 
000 do. do. Nos. 30,001 to 40, 000 £8 paid. | 10 sea « |10— 11 10 — ll ‘6 ws 
20,000 De do. do. 6 % Pref., 40, 10;6%/|6%|6 144— 154 | 144— 154 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 5 — 5 — 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 Bef ee as 4 9 — 10 9— 10 a ‘ 
12,000 Do. 7% ‘Cum 517K 94— 104 94— 104 
110,000 |} London Electric Limited, Ord. B ose 3— 3} 8— 
48,050 Do. do. 6% Pref. 6— 64 6— 64 6x5 
62,400 *Metropolitan Blectsio Supply, 101 to 62,500 10 | 4 5 6 174— 184 | 174—1 17g | 17% 
220,0007 Do. First Mortgage Debenture Stock | ... 44 44 44% |117 —121 {117 —121 “os 
6,452 | Notting Hil Electric Lighting as rea sos | AGES 4 6 17 — 18 17 — 18 a3 
81,980 |*St. James’s and Pall Mall Electric laght, Ura i 5 | 72% |108% [144 16 — 17 16 — 17 163 | 16} 
20,000 do. 7% Pref., 20,081 to 40,080 56/7 7 7 9— 10 9 — 10 wee 
50,000 do. 4% Deb. Stock Red. ... |Stock| ... 105 —108 —108 
65,000 | South Electricity Supply, Ord., £3 paid ... ose 5 23— 3 23— +3 
79,900 , Westminster Electric Supply, Ord., 101 to 80,000 <a 56|/7%|9 oe 12 % | 154— 164 a 164 


* Subject to Founder’s Shares, 
} Unless otherwise stated all shares 
Dividends marked 


tations on Liverpool Stock E: 


in deferred share warran’ 


being used as capital. 


y to 

that 

leo- 

not 

ald 

ore, 

ners 

ood 

hey 
sed 

but a 

to 

say 

hey 
hus 

of 

to 

nty 

um 

had 

van 

3m. 

ond 

re- 
the 

‘in 

the 

ind 

ley 

of 

ty, 

ich 
tis 

the 

it : 

ing 

in 
he 
ys 

he 

at 

be 

ey 

at 

ci. 

re 

od 

e, 

16 2 

1g 

hy 

t 

e 

1 


THE ELECTRICAL REVIEW. [vol.43. No. 1,101, 30, 1898. 


SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Business done 


Closing Closing 
Dividends for i 
NAME. .| the last three years, | Quotation | Quotation 


1095. | 1896. | 1897. 
Aluminium “A” shares, Nos. 1—60,000 ... | 82 33 
Do. 4} % Ist Mort. Deb. Stock Red. | 94 —100 94 —100 
Do. do. 6 Cum. Pref. 30,001—40,000 
(issued at £2 10s. prem. all pd. ) 
rush Elecl. Enging., Ord., 1 to 90,000 i i 1g— 1f 
Do. do. Non-cum. 6% Pref. , 1 to 90,000 i 2 2 
Do. do. 44 ae Perp. Deb. Stock 


Do. do. 2nd Deb. Stock Red. ... |Stock 
Callender’ 8 Construction shares, Nos. 1—20,000 ... 5 
44 % 1st Mort. Deb. Stock Red. |Stock 
Do. do. £6 paid 
Do. ao Pref. half-shares £1 paid 
Do. do. Def. do. £5 paid ae 
and South London Railway... 
do. Ord. shares, Nos. 1 to 22, 500 £4 pd. 
& Co., Nos. 1 to 32,098 ... 
Do. 5% lst Mort. Reg. Debs., 1 to 748 of 
£100, and 901 to 1,070 of £50 Red. 
dison & Swan Utd. El. Lgt., shares, £3 pd.1 to 99,261 
Do. do. do. A” Shares, 01—017,139 
Do. do. do. 4% Deb. Stock Red. 
Electric Construction, : to 110,000 ... see 
Do. do. 7% Cum. Pref., 1 ‘to 25, 000 
Do. do. 4% Perp. lst Mort. Deb. Stock 
Elmore’s Patent Copper Depositing, 1 to 70,000 ... 
Elmore’s Wire Manufacturing, 1 to 69,385, issued atl pm. 
Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ns 
Henley’s (W. T. Ord. ... 
7 % Pref. 


so 44 Mort. Deb. Stock... 
Rubber, * and Telegraph Works 
4 % 1st Mort. Debs. 
Overhead Railway, ‘Ord... eee 
t Do. Pref., £10 paid 
Telegraph and Maintenance 

Do. do. do. 56% sient red. 1899 
Waterloo and City Railway, Ord. Stock ... 111 111 —114 
t Quotations on Liverpool Stock Exchange. t aan ae stated all shares are fully 7 

Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. | 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Hh £5 (fully paid) 103. National Electric Free Wiring, 10s. paid, 3 to 4. 
British Aluminium, Ordinary, 1O—12; 7 % Pref., 11—13. Smithfield Market Electric, 35—4. 
House-to-House, 44% Debentures of £100, 107—109. *T, Parker, £10 (fully paid), 15}. 
Kensington and Knightsbridge Electric Lighting, Ordinary 8 
£5 (fully paid) 13—14; 1st Preference Cumulative 6%, £5 
(fully pe 74—8. Debentures, 107—109. Dividend, 1897, 


on Ordinary Shares 10%. 
* From Birmingham Share List, Bank rate of discount 4 per cent. (October 13th, 1898). 


MARKET QUOTATIONS, Wednesday, December 28th. 


_ 


2 
5 
15 
5 


CHEMICALS, &c. Last week, | This week. |[orease or METALS, &c. This week. | Last week. | 


b Aluminium Wire, in ton lots.. per ton 
Sheet, in ton lots.. per ton 


@ Acid, 
tric 
ec Brass rolled metal 2” to 12”) basis per > 


Ammonia, Muriate (grey) 
(white) 


powder ee 
a Bisulphide of Carbon .. 
« Borax 
(00) 
A) 
Nitrate .. ee 
» White Sugar... 
4 » Peroxide .. ee 
a Methylated Spirit 
Solvent (90° at 


a Potash, Bichromate, in casks. . 
a@ Caustic (75/80°,) .. 
@ Shellac 
a Sulphate of Magnesia . ee 


a Sulphur, Sublimed Flowers 


a 

a 

a Soda, Caustic Twhite 70 Lh) 
@ , Crystals 

Bichromate, casks 


g Copper Bars 

g (basis price) 

ee 

Rod 

n German Silver Wire oo 

h Gutta-percha, fine oo 

India- Para fine ee 

Charcoal Sheets .. 

Pig (Cleveland warrants) 
» Forgings, according to and 
» Scrap, heavy 

Wire vanised No.8.. 

g Lead, Englis ae oe 


Shee’ 
Mica (uncut slabs long) 
mManganin Wire No. 28.. 
g Mercury .. 
o Platinum .. 


i 
nm 4 Wire Nos. 1 to 16 


j Yarns, Cotton, Single s pr 


» Flax, 6 or 8 lea... 
Hemp, 8 ply 10 Toe, per Ib. 
Russian, 10 Ibs, >. 
” Jute, Ibs. rove per to) 
Man read os per 
Sheet Wielle Montagne bad)’ p. t. 


none obt’le 


a 
b 
a 
e 
f 


Quotations supplied by Messrs. G. Boor & Co. 
The British Aluminium Co., Ltd 
Messrs. Thos. Bolton & Sons. 


Messrs, James & 8 
Jackson & 


’ The India- Rubber, G.-P.,and Teleg. Works Co Ltd 
hakspeare, 


Quotations supplied by Messrs. Bolling & Lowe. 
Henry C. Yeo & Co. 
Morris Ashby, Limited, 
Sanders, Wake & Co. 
W. T. Glover & Co., Ltd. 
P. Ormisto: 
Johnson. Matthey & Co., Ltd 


n & Sons. 


t 
990 
Issue. ended 
Dec. 28th, 1898, 
Highest. | Lowest. 
60,000 34 W 
ae 90,000 99 | 98} cr 
380,000 aes si 
a 90,000 13 eee 5 
90,000 
He 125,0001 
50,000 1044 
35,250 oe | | | 102 | 102 | 105] ... 
178,303 ats | 64 53— 6} = 
’ — eee 
82,850 | | | 91 — 96 | 91 — 96 ( 
99,261 54 6 23— 232 22 
17,139 | 54 6 4— 5 4— 5 
194,023 | 97 — 99xd| 97 — 99 
110,000 | 6 6 2% | | 24 ... 
25,000 7 23— 3} | 3} 
111,100 ... |L05 —107 —107 
9,6001 10 — 12 10 — 12 
ce, 12,500 10 %| 12 214— 224 22 — 23 224 | 223 
50,000 | eee 
50,000 . wee 
87,500 oes 
10,000 | an 
.87,350 | 39 
540,000! 33 
Increase or 
Decrease, 
£191 oe 
per ton 87/- | 87/- ee c 4 Wire, basis ee perlb. id. 
per ton £19 £19 ee f Ebonite Rod ee eo es perlb. 8/- 8/- 
per ton £26 £26 Sheet .. os perlb, 5/- 5/- 
P- per ton £5 15 £5 15 ae per ton £66 £66 on 
ae per ton £15 £15 oe per lb. 8d. 8d. ce 
eo perton| £16 10 £16 10 ee per ton £66 £66 ee 
per gal. per ton £66 £66 
nae per gal. 5/6 5/6 a per lb. 1/6 1/6 
4 perton| £1910 £19 10 es per Ib. 6/- 6/- 
per ton £23 10 £23 10 per Ib. |4/ n. 4/lh0. 
= per ton £30 10 £38010 os per ton £18 18 ee 
tes per ton £27 10 £2710 a per ton 44/3 44/3 ae 
a per gal. 2/9 2/9 ae per ton | From £11 | From £11 se 
i per ton 45/- 45/- oe 
per gal. 5/6 5/6 = per ton £8 15 £8 15 és 
per lb, per ton £18 5 £13 5 se 
per ton 24 £ ee perton| £1439 £14 39 oe 
per ton £35 £35 perlb, 6/6 6/6 
per cwt. 65/- 65/- per lb, 8/- 8/- ee 
per ton £410 £410 oe per bottle £7 15 £715 oe 
perton| £615 £6 15 +. peroz.| £816 £316 
+. per ton £5 15 £515 Steel, Magnet, according to 
per ton £55 £55 description .. perton | From £15| to £40 ee 
. +. perton £710 £7 10 ae 4 Steel, Magnet, in bars .. ee £58 £58 os 
per ton £3 £3 oo g Tin, block .. perton £87 10 £85 10 £2 ine. 
perib. 8d. 8d. 1/8 1/3 
1/4 1/4 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


“ Exzcrric IntERCOMMUNICATION IN Rattway Trains.” By W. E. 
Lanapon, Vice-President. Paper read December 15th, 1898. 
(Continued from page 956.) 

We have now before us the various electrical “ systems ” calling for 
criticism, and the first question which will present itself for con- 
—— is whether a one or a two insulated wire system is to be 

- 
We have seen, from the experience of the London, Brighton and 
South Coast Railway, that an earth or rail return is not satisfactory. 


COACH 


6. 


It will also be clear that with an open—i.c., an uninsulated—return, 
any leakage which may arise in the insulated wire, or its connections, 
will result in short-circuiting the batteries to a less or greater extent, 
according to the amount of leakage, and it will be equally obvious 
that with two insulated wires any defect in one would not produce 
such a result. The cost of the second wire is so small, that it is 
questionable if it would amount to that incurred in making the con- 
nections to the wheels or other portions of the vehicle in order to 
ensure a satisfactory earth return, where this course is pursued. 


Indeed, it is difficult to imagine why a one-wire system should ever 
have been preferred, unless it is to be accounted for—as is probably 
the case—by the fact that atwo-wire connection may have presented 
some difficulty in the matter of coupling up the vehicles. With this 
branch of the subject, however, we will deal later on. 

In October of last year the author, with a view to obtain data on 
the action of battery cells joined in groups in parallel, caused three 
sets of bichromate cells, composed of two-quart jars, and three sets 
of ordinary Leclanché, of No. 1 sizé, to be connected with bells as 
shown in fig. 1, the connecting wires “being insulated. working 
capacity of the cells was taken each day from October 18th to 
November 20th. The results are given in Table II., Appendix. There 
was A gpesey no depreciation. The positive element was free from 
cry , and the electrolyte did not show depreciation. Consumption, 

of course, there was, but it was exceedingly small. This 
tallies with the experience of Mr. Houghton, who tells 
me that the consumption of battery power on the 
Brighton Company’s trains—which, it will be observed, 
are worked under this system—is very little. 

The adoption of the parallel battery arrangement, 
uncostly in battery consumption, 8 also the 
great merit that it enables the vehicles to be turned 
about and connected up indiscriminately, independent 
of the position they may occupy in the train. Switches 
are not needed, and, manifestly, if this is so, it is a con- 
venience as well as an economy to dispense with them. 
Their object, except, perhaps, with a view to econo- 

Coacn mising battery power, is not apparent. 
2.—Mops or ConnEcrIna VEHICLES. 


It has been suggested that possibly the question of 
coupling up the vehicles has proved influential in the 
adoption of the single insulated wire and earth return. 
With an earth return it is necessary to make provision 
for joining one wire only through from carriage to car- 
riage, the opposite pole being connected to the wheels 
and frame of the carriage, so as to afford metallic 
connection with the rails. This branch of the question 


mao a appears to have proved a somewhat serious stumbling 


block. In the Board of Trade report we find it laid 
down as one of the conditions to bs achieved, that the 
electrical coupling should be combined with one of the 
couplings already in use—the brake, heating service, 
the screw coupling, or the side chains. All, except 
the first named, we may at once dismiss as unsuitable, 
or too difficult in application to merit consideration. 

Fig. 6 is an illustration of the coupling employed 
by the South Eastern. It consists merely of a piece of 
wire arranged as a spiral, with a loop at either end, 
which passes over a hook on the end of the vehicle, and 
which forms the termination of the line wire. 

Fig. 7 represents the coupling employed by the 
Brighton Company. It is formed of a spiral of wire 
enclosed in an India-rubber tube. The wire terminates 
at each end in a galvanised iron loop, which at the 
end which is attached to the vehicle passes over a 
hook forming the termination of the line wire; but the 
loop at the end which has to be coupled up is divided 
at a, so as to admit the loop of the corresponding 
part, applicable to the adjoining carriage, passing 
through it. 

Each of these companies is, as previously indicated, 
gradually introducing an uninsulated return wire, the 
rails in dry weather not proving satisfactory. This 
return wire is coupled through by a bare stranded 
copper wire terminated with a split spring connection, 
db’, as shown in the illustration. 

Fig. 8 is the coupling used by the Chatham and Dover 
Company, and 8a is the coupling box. The loop, a, 
in coupling up, is passed over the hook, B, which, under 
the influence of a strong spring, holds it in good con‘act’ 
with the projection, oc. 

Following the views of the Board of Trade, Mr. 
Hollins, the electrical engineer to the Great Eastern 
Railway, has succeeded in combining the electrical 
communication required for this purpose with the 
brake coupling. The electrical parts of the coupling 
are countersunk in the metal portion of the brake 
coupling, which is cut away for their reception. The 
wires are arranged inside the brake tube, being con- 
nected, at the coupling end, to the electrical connections, 
and carried through the tubing at the end which con- 
nects with the vehicle as shown in the illustration. 

Mr. Hollins has applied his electrical contact to both 
the Westinghouse and vacuum brake. The illustra- 
tions figs. 9,94, and 93, refer to the latter, which is 
perhaps the more simple of the two, although I believe 
it is Mr. Hollins’s opinion that the Westinghouse forms 
the better contact. 

Fig. 94 shows the contact-making arrangement, which 
is screwed into the metal portion of the coupling as 
seen in fig. 95. a is a ring of insulating material, to which metal 
flange and tube, B B, is secured. This tube serves to hold within it 
the contact-making piece, c, which is formed of a metal tube, reduced, 
as shown by the dotted lines at m, in order to receive a spiral spring, 
F, the duty of which is to press forward oc, s0 as to ensure good 
contact with the corresponding part of the coupling around the edge 
of the tube, D, which is milled to assist in making good contact. 
G is a metal collar which limits the action of the spiral spring: in 
that direction. 
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In 1885 the author was igranted letters 
electrical with the vacuum brake coupling ; 


Fic. 8. 


§ for combining an 
ut in this instance the 


Fic: 9. 
—C 
| 
Fiz: 9* 


ae electrical portion was superimposed upon the brake tube and coupling, 
It was not, however, allowed to lone in use, serious 


being raised by that department of the service responsible for the 
satisfactory operation of the brake. It is (believed these are the 


Fic. 


ved practical attempts made with a view to effecting this combina- 
on. 
(Zo be continued.) 


“IMPROVEMENTS IN Macneric Space TxLEGRPHY.” By Dr 
Oxtver Lopes, F.R.S., Member. (Paper read December 8th, 
1898). 


Pant I. (Frest Portion). 


Tux! general principles of electric space wireless 
telegraphy, as it seems to wish to be called—are fairly old; and with- 
out going into the history of the subject, with which I need not 
trouble you, since it has been admirably summarised by Prof. Silvanus 
Thompson in his lecture to the Society of Arts, I may recapitulate 
the three chief methods that have been tried. 
® First and oldest the earth current or leakage method, wherein a 
powerful current conveyed to the earth or sea by two well- 
electrodes causes a slight difference in potential between two other 
well-separated tapping electrodes at a distance, and thereby produced 
a feeble current through a joining wire, which can be detected tele- 
phonically or galvanometrically, or in any other convenient and known 
way. I am under the impression that this utilisation of earth con- 
duction for the purpose of conveying messages has played a greater 
part in the past, and is perhaps destined to play a greater part in the 
future, than most people suspect. When, for instance, as in Mr. 
Langdon Davies’s experience, phonoporic currents have been heard 
in very distant telephone trunk lines, it is difficult to be sure how 
much of the effect is due to a true induction from wire to wire, and 
how much of it is due to conduction—not only conduction through 
the soil from earth-plate to earth-plate, but conduction also through 
metals, whether gas pipes or overhead wires or other conductors 
arranged for other purposes. Whenever an open circuit is employed, 
with earthed terminals, conduction is liable to assist induction ; and 
this may very likely be regarded as an advantage. It may also be 
to some extent a disadvantage, owing to its resulting in the mixing 

“sone ; if may, in fact, contribute to ordinary telephonic cross- 


The second method that has been tried for purposive space tele- 
praphy is the method by magnetic induction between two insulated 
ine wires stretched parallel to one another along opposite coasts. 
This method, as is well known, has been tried under the auspices of 
the British Post Office, and is known as Mr. Preece’s method. It is, 
I think I am right in saying, the only system in actual regular 
work; for near Oardiff, between Lavernock Fort and the neigh- 
bouring fort on the island of Flat Holm,I have myself seen it at 
work, and have admired the ingenious system of “call” devised by 
Mr. Evershed, and there employed. I desire to say that when I gave 
a short preliminary note to the British Association at Bristol this 
year, on a “call” that I had invented, I was unaware of Mr. Ever- 
shed’s work in the same direction. He has undoubtedly achieved the 
result there aimed at, though with the expenditure of a good deal of 
power, and had I known, I should certainly have referred to it in my 
communication at Bristol. But after the Bristol meeting Mr. Preece 
‘gave me permission to visit Layernock, and I went in company with 
Mr. Partridge, the telegraphic superintendent at Cardiff, to whom 


‘also I am ob! 


In the third system of space telegraphy—that by Hertz waves— 
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the public owes its knowledge, and interest also, to Mr. Preece, for 
had Mr. Preece not taken up the subject, very few persons would, in 
all probability, have heard of Hertz waves and Branly detectors and 
coherers to this day. As it is, owing to Mr. Preece’s great influence 
and power of lecturing, this third and most recent method has 
become the best known of all, and, indeed, Italy is generally credited 
with the whole discovery. I do not intend to refer to this interesting 
method again to-night, but before leaving it, it may conduce to clear- 
ness if I explain wherein the Hertz wave method—at which I have 
also worked, in conjunction with Dr. Alexander Muirhead—differs 
from the older magnetic inductive method of Mr. Preece, Willoughby 
Smith, and others. 

Every alternation in a suitable medium produces waves in one 
sense, but the intensity of those waves is immensely dependent on 
the rapidity of the alternation. A rapid pulsation of air, in and out 
of a hollow vessel like a resonator, may cause an extremely loud 
sound; a slow pulsation, of the same, or even of much greater 
amplitude, would cause no perceptible effect, beyond an alternate 
rise and fall of a sensitive barometer. 

Again, a reed vibrating slightly, but quickly, is audible at a dis- 
tance, while a fan vibrating strongly but slowly is not audible at 
all. The waves emitted by the one are strong, by the other are 
exceedingly weak. A magnetic alternation of sufficient rapidity 
induces an alternating electrostatic field, and is therefore accom- 
panied with emission of energy. A slow magnetic alternation is 
practically unaccompanied by any electrostatic effects, and so prac- 
tically all the energy emitted at each pulsation returns again to the 
source. For a progressive wave must necessarily have half its energy 
static and half of it kinetic energy, whereas in ordinary current- 
induction all the energy is kinetic. 

Interrupting the explanation for a moment to touch ona practical 
point: It might seem, from what we have so far said, as if all the 
advantages lay with the rapid vibration or wave method. But when 
really large distances are contemplated, or when obstacles intervene, 
its advantages diminish and ultimately disappear ; for slow magnetic 
pulsations are independent of all obstacles, excapt actual iron, if they 
are slow enough, and are only slightly weakened by conductors, whereas 
rapid pulsations or true waves are stopped by conductors and are greatly 
affected by obstacles. It is probable, as I have hinted above, that 
earth-conduction plays a considerable part in some of the coherer 
signalling which is supposed to occur by means of waves in space ; 
and in all cases it is a possibility to be constantly borne in mind. 
The coherer is a detector of electric jerks transmitted by the earth or 
by uninsulated conductors such as gas pipes, and the response of a 
coherer is no conclusive demonstration of the receipt of actual Herts 
waves. 

To detect the radiation of energy, something capable of responding 
to waves, such as an ear, an eye, or a coherer, is appropriate ; to detect 
the fluctuations of pressure or of magnetic field, something akin to a 
barometer or magnetometer would seem to be appropriate; but, 
inasmuch as these instruments only indicate the state of things at 
their immediate locality, another device can be employed which 
shall integrate the effect over a considerable area and therefore be 
much more sensitive. Such a device is afforded in the case of mag- 
netism by Faraday’s current-induction. A circuit connected with any 
electric detector, such as a telephone, may surround a large area and 
give an induced current depending on the variation in the total lines 
of force passing through the entire area. 

In the Lavernock signals, considering them as due to wire induc- 
tion, the inducing and induced areas are both long narrow strips in a 
vertical plane, with their long sides horizontal and their faces el ; 
each being constituted by the space between a long overhead line on 
posts and the return earth—or, rather, sea—circuit. 

But in some interesting experiments made by Mr. Stevenson near 
Edinburgh he employed a horizontal coil of wire approximately 
circular—in one case utilising some farm fencing, I believe—and by 
means of a battery and key at one station was able to hear Morse 
signals in a telephone in another like coil halfa mile away. This 
certainly resulted from pure induction, and it may be considered to 
represent the closest approach hitherto made to the method I have to 
bring forward to-night. 

Unfortunately, Mr. Stevenson made a slight error in the theory, 
and perhaps for that reason did not continue the attempt over larger 
distances. He says that with a given number of ampere-turns the 
hearing distance increases with the equare root of the diameter of one 
of the coils, or with the simple diameter of both coils, thus making 
it necessary to double the size, quadruple the area, of each coil if the 
distance is to be doubled; and, since he used 1,600 yards of wire in 
each coil to signal half a mile, he may have considered the cost pro- 
hibitive for any really great distances, as, indeed, itis, with mere un- 
aided coil induction. ; 

But, in truth, the law of distance is not the square root of the 
diameter, but the two-thirds power, with a given primary current ; 
and so doubling the circumference of each coil will enable signalling 
over more than double the distance, if other things can be kept the 
same. 

It is true, however, that for such magnification the thickness of the 
wire must be magnified likewise, or else more power will be consumed 
in the enlarged coil; and this consideration, together with others 
shortly to be stated, does speedily make the cost prohibitive, unless 
some fresh revolutionary devices are employed. 

The devices I have to lay before you to-night contain nothing new 
in principle—i.c., they involve no discovery—but, inasmuch as they 
make practical over big distances what has been actually successful 
over small distances, I venture to attach some importance to them, 
and think them worthy of your attention. 

First I have to explain my system of magnetic induction telegraphy, 
and next the extra sensitive receiving instrument which may be 
employed with it. 

chief feature of my magnetic system is the outcome of an 


electric resonance experiment which I described eight years ago (see 
Nature, Vol. xli., page 368), viz., the experiment of the syntonic 
Leyden jars. The term “ resonance” is — and properly under- 
stood as having an acoustic significance, and where no reference to 
sound is intended, I advocate the use of the more general term 
‘* syntony ” to denote the sympathetic response between two vibrators 
attuned to the same “note,” or more generally to the same fre- 
quency of vibration, whether that vibrator be mechanical or electric 
or magnetic. 

Two similar Leyden jars connected to similar circuits are, or may 
be, thus syntonised, ana any electric oscillation in one causes a feebler 
electric oscillation in the other; the medium of communication in 
this case being the alternating magnetic field between the two circuits, 
the lines of force of the one circuit penetrate the other, and by their 
fluctuation cause an alternating electromotive force of feeble intensity. 
In a distant circuit not containing a Leyden jar, and therefore not 
susceptible of any tuning, because it has no natural frequency of 
vibration, nothing can be perceived; but when a Leyden jar exists 
in a circuit, that circuit has at once a natural frequency of vibration 
which may be syntonised with that of the emitting circuit, and in 
that case the intensity of the reverberating induced electromotive 
force may rise as high as several thousand volts, and cause a spark 
over a very perceptible air gap. 

Now, for telegraphic purposes, I replace the Leydon jar by a con- 
denser of considerable capacity, and the circuit of the jar becomes 
a large horizontal coil of wire—it may be of one turn, or it may be 
of more; and the frequency of vibration, instead of being the million 
or 80 per second appropriate to Leyden jars, becomes the thousand or 
even hundred per second appropriate to sound. Hence, instead of 
using a spark gap to detect the disturbance, I use either a coherer or 
else a telephone as a shunt to the receiving condenser. Further, 
although the momentary oscillation of a spark constitutes a possible 
sender, I generally employ some form of alternating or intermitting 
machine of considerable power as the sending appliance, and carve 
its fluctuating current into long and short spells, as everyone else 
working at the subject has done.* 

I have at my house a cable a quarter of a mile long altogether, en- 
closing an elongated rectangle, say, 150 x 30 equare yards, and with 
that I can hear all that goes on in the neighbouring telephone wires, 
and can even answer back with a suitable microphonic transmitter ; 
but, there being, I suppose, no phonopore in the neighbourhood, I hear 
no stray musical note; the only musical note I hear is the one 
belonging to the desired signals when they are being sent to me from 
an equal length of cable round an equal but squarer contour at the 
College about two miles away, or 2'5 gilometres in a direct line. 

I may say that, although the Leyden jar or condenser constitutes a 
leading feature of my system, I have occasionally, as an experiment, 
—— with it, and tried what could be done with the area- 
enclosing circuits alone. But under those conditions, with the 

wer I had at my disposal, I was not usually able to hear anything. 

was using a small low-frequency dynamo of the Pyke & Harris 
pattern, and at the sending end had a current of 10 or 12 amperes 
going round the circuit, sometimes as much as 25 amperes. Under 
these circumstances, on the ordinary National Telephone Company’s 
telephones the sound could be heard many miles away ; away over in 
Cheshire, towards the Dee, the signals could be clearly heard, while 
close to the college, the subscribers, unfortunately, became rampant ; 
but through empty space the signals only became audible at a distance 
of two miles when a condenser was used and the circuit properly 
attuned. I am speaking now of the early trials, when no suitable 
receiving telephone was employed, but only the first to hand. The 
cable, bought for the purpose of the trial, was described as anti- 
inductive telephone cable (not exactly the variety required), and it 
was very badly insulated, having been bought as little more than 
old materials; but still it might, perhaps, have been ex to do 
better. Directly the circuits were syntonised, however, there was no 
difficulty in hearing the note and the signals. I should say that I 
did not work with the fundamental frequency of the dynamc—128 
sesh se, or thereabouts—but with the third harmonic, which is 

irly strong in these Pyke & Harris alternators, of frequency 384, 
Such a note is pleasanter to listen to than a deep bass, the ear is far 
more sensitive to it; and, moreover, to attune the circuit tothe lower 
frequency would have entailed a prodigious capacity. As it was, I 
used 28 microfarads, and had to insert the thick wire of a hedgehog 
transformer in the circuit too, in order to iget the induced circuit 
Seay as low as 384, with the quarter-mile length of cable once 
round. 

I generally used a couple of Ader telephones in series, each of about 
70 ohms resistance, and connected them thus as a shunt to the 
receiving condenser. 

The resistance of the receiving cable itself was only 0°07 ohm (it 
consisted of 100 No. 18 wires all in parallel), so that if the telephone 
had been in series with it, a very low resistance winding would have 
to be employed, and in the early trials I did not happen to have such 
a telephone handy. I did, however, use a}Western Electric loud 
speaking telephone of 2 ohms resistance occasionally. A transformer, 
of course, was sometimes used, but it wastes power. Besides, the 
low resistance of a transformer winding is apt to be rather illusory 
when its higher resistance secondary is closed. 

At the sending end also condensers were employed, in series with 
dynamo and coil, in order to strengthen by resonance the third 
harmonic at the expense of the fundamental. The cable there was 
about 400 yards of well-insulated telephone cable, consisting 


“In the original paper a detailed quotation concerning Mr. 
Stevenson’s experiment was here made, under the belief that signal- 
ling to a lighthouse at the Shetlands had been tried; but this was a 
mistake. The experiment was only a preliminary one near Edin- 
burgh, and does not — to have satisfied the Post Office officials 
who helped to conduct it. 
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virtually of 20. strands of separately insulated No. 16 wire, slung 
on poles round a equarish contour; but, unfortunately, it was again 
sheathed in lead so as to be nominally “ anti-inductive.” 

I found it best usually to join these 20 wires in five series of four 
strands each; and the current in each strand being then, say, 6 
amperes, I call the whole current in the cable 24 amperes. 

The receiving cable I could also at first employ in separate strands, 
for its 100 wires were supposed to be insulated with thin India-rubber. 
The first time I heard the note I had 19 of these strands in series 
without a condenser, constituting a coil of 19 turns, connected to an 
Ader telephone. Since then, however, the insulation has so much 
broken down that I am constrained to use all the wires in parallel, 
which for many purposes is not so convenient. 


ADVANTAGE OF SyNTONY. 


Now proceed to consider more particularly the elementary theory 
of magnetic induction telegraphy between two large distant hori- 
zontal coils, first without, then with condensers; taking the case, 
however, of an alternating current, and not the simple make-and- 
break battery arrangement employed by Mr. Stevenson, which obeys 
somewhat different laws. 

The first proposition I wish to maintain is that no unaided 
simple induction process can work satisfactorily over really big 
distances unless an altogether prohibitive amount of wire or an ex- 
travagant amount of power is employed. 

This proposition I prove: by considering the strength of current 
induced in the distant circuit. Let a and d be the radii of the two 
coils, considered circular, x and m their turns of wire, and r their 
distance apart from centre to centre, this last being considerable: 
then the mutual induction coefficient—ic., the total lines of force 
passing through one coil due to unit current in the other—is 

The resistance is 
hed Bc p for one, and an? p for the other. 
The self-induction is 
4m ( log - 


or, for present approximation—accurate if cne coil is like the other 
magnified—i ¢., if they are really “similar coils ”—the self-inductions 
are 
kn? and k m? b. 
Now, if 5 is the electromotive amplitude maintained in the primary, 
the current-ampli‘ude induced in the secondary is 

Ji Jo 
where J; and J, are the impedances. 
. For rapid alternations and good stout wire the value of 3 is not 
much bigger than » L; hence the moat favourable case for the mere 
pair of circuits without. condensers gives 


a 


x M am a? 
= 


‘x prem ka br 


which is, therefore, the “ virtual conductance” of the whole system, 

The first and most important thing we observe here is that » occurs 
in the denomicator, so that high frequency is actually disadvantageous 
—other things being equal, which they usually are not, because high 
tones ace best to listen to. 

The next thing to notice is that number of turns of wire occurs in 
the denominator, to that a single contour is much better than a 
coil of many turns; except in co far as many turns help to emphasise 
self-induction at the expense of resistance, and so to bring about the 
above “most favourable” conditions where resistance can be 
neglected. 

Lastly, we observe that the linear dimensions of cach coil occurs 
only once in the numerator, and that their product is therefore 
incompetent to cancel the cube of the distance in the denominator, 
when both wire and distance are magnified in the same proportion, 
and when both are big. Observe, we are not here taking the case of 
. oT current in the primary, but the more practical case of a given 

Moreover, we see that extra thickness of wire gives no advantage: 
if the wire is thin, the induced current will be less than the above; 
but no increase of thickness can make it greater than the value of x 
now calculated, viz.: 


Hence I say that no simple induction system can work over really 
big distances unless an altogether prohibitive amount of wire or an 
extravagant amount of power is employed. If for a certain distance 
a total length of wire, /, is just sufficient, it is best dispcsed in equal 
contours of one turn each; and the ratio between the induced 
secondary current and the applied primary E M.F., without allowing 
anything for the impedance of the receiving telephone, is then 


72 
16 p (1) 


To signal double the distance 2 .’ 2 times the length of wire is 
necessary; and to signal 10 times the distance the necessary length of 
wire is 32-fold, its thickness being increaced at the same time so as to 
keep resistance down. 


Introduction of Condensers.—But now, directly condensers are in- 
troduced both into zending and, receiving circuits, and are adjusted 
until each circuit is attuned to the applied frequency, the conditions 
are greatly altered. When the correct note is reached all self-induc- 
tion is abolished, snd the impedance becomes simple resistance. 
Hence in this case the induced current is 


pME 
y Bi By’ 
y _ pabmicid 
or 


The most important thing to notice here is that » occurs in the 
numerator, so that high frequency is specially advantageous. The 
number of turns is immaterial, instead of being objectionable as in 
the former case, and this fact is often convenient for tuning. Anda 
great gain results from increasing the thickness of the wire, when- 
ever a big distance is to be attempted. 

If the whole bulk of wire employed is w, and if it ba distributed 
equally between the two stations, in a single turn at each, the ratio 
between the secondary induced current and the applied primary 
E.M.F., again without allowing for the resistance of the receiving 
telephone (its “reactance” has been already neutralised if it is 
connected in series), is in this case 


pw 
64 @) 

Comparing this with (1), the chief difference consists in the posi- 
tion of p; but this is a tremendous difference—representing some- 
thing like a million-fold factor. . 

To take a numerical example in illustration of the two cases: Let 
the applied E.M.F. be 100 volts, the frequency 400 per second, the 
total length of wire, say, 2 kilometres, and its thickness 2 centimetres 
(about 5 tons of copper altogether): then 


k = 125 about, » = 2,500, and p = 1,600 sq. cm. per second. 


So ata distance of 100 kilometres the maximum received current 
possible is, by simple conduction without condensers, 


” 4 x 10% x 101 
16 x (125)? x 2,500 x 102 


or 0:0064 mcroampere; which is quite insufficient to affect a telepone. 
That is the result in the first case; whereas, in the second case, with 
condensers and the circuit properly attuned the current might be 
— _2,500 x (6 x 10°)? x 10% 
64 x 1,600)" x 


or 0°5 miliiampere, which is quite a strong telephonic current. 


InpDucTION v. CONDUCTION. 


As to the question between space induction and earth conduction, 
and the relative part each plays in any given case, it is a question 
which can be answered either by experiment or by calculation. In 
some cases experiment would be absurd, as, for instance, when either 
sending or receiving circuit is not earthed anywhere ; in other cases, 
as at Lavernock, it can be answered either way. Now Mr. Gavey tells 
me that he has tried an experiment on this very point, by taking an 
insulated wire outstretched between two boats and “earthed ” inthe sea 
at eitherend. Signals being sent from the land, they could be heard 
out at sea to a certain distance when the wire was above water, but when 
it was immersed they disappeared at a smaller distance. The argu- 
ment, of couree, is that, regarded as the tapping electrodes of a con- 
ductive receiver, the ends of the wire acted similarly both times; 
but regarded as an inductive receiver responding to magnetic 
influences, the submerged wire was protected, because, let us say, the 
direct and return portions of the circuit, when the wire was immersed 
in the sea, were more or less coincident. And the moral is that 
induction contributed the greater part of the effect. It is not quite 
conclusive, however, because induction and conduction may aid each 
other anyhow, and, when either is stopped, the residual disturbance 
may be too faint to hesr. A trial with a continuous current might, I 
think, conclusively measure the part due to conduction. So far as I 
know, no attempt has been made to dispense with earth conduction 
altogether, by the use of a return wire along the beach; but calcula- 
tion shows sufficiently that if this were done signalling would prac- 
tically cease. It isa mistake tosuppose that the negative result with 
the submerged wire depends cn the reflection of electro-magnetic 
waves at the surface of water, because true electro-magnetic waves 
have in this installation nothing to do with the case. The water may 
and does to some extent act as a conducting screen, but it is sufficient 
to consider the immersion of the wire as resulting in simply closing 
up the receiving circuit until it is a long thin rectangle of 
inappreciable area, so that the direct and return circuits almost 
coincide. The experiment proves distinctly that induction has 
something to do with the result, and that it is not only due to earth 
tapping. Let us see if calculation bears this out. 

Without presuming to quote exact details of an installation on 
which I am not authorised to report, I state only the facts obvious to 
inspection of the stations by boat. 

The distance between the earth-plates, or length of the base line, I 
take to be: At Lavernock, 1 mile; at Flat Holm, 4-mile. 

The average elevation of the line wire I take as 120 feet above the 
sea in each case; the elevated lengths as 1,200 and 460 yards 
respectively ; and the distance between the stations as 34 miles. 

_ It aut be noticed that in any case, even in this case where the line 
is straight, the bulk of the impedance is of the “reactance” kind, 
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when a thick wire and high frequency are employed.* For, whereas 
the resistance might be something betwsen 1 and 2 ohms, the value 
of p & is something more like 10 ohms if a note of 400 per second is 
employed; and in such a case the induced current is almost inde- 


pendent of the frequency, because my = constant as regards 


uency. 

a So with a stronger primary current and lower frequency—say, 
20 amperes alternating 20 times a second—the effect received would 
be decidedly stronger; whereas, if resistance bad been the dominant 
feature, the effect of the stronger slower current would have been 
just the same as that of the smaller quicker one. It is chiefly for 
response at low frequency, I take it, that such thick copper wires 
have had to be employed; for, at low frequency, resistance does 
become the dominant feature. 

Now, treating the sea first as if it were a superficial return circuit, 
or, rather, treating the case of a return wire along the beach, ver- 
tically below the line wire, the mutual induction coefficient between 
two facing circuits of areas 40 x 1,200 square yards and 40 x 460 
square yards respectively, at a distance of 34 miles, is 


21x 4,800 x 18,400 


or, say, 0'008 yard, or 0°73 centimetre. 

Accordingly, when a current of frequency 400 and 1 ampere mean 
strength is sent round either circuit, an E.M.F. is induced in the 
other of average value, 


250 C.GS., or micro-volts. 


And I doubt if this could produce any appreciable effect ; unless, 
indeed, the whole of the receiving circuit were attuned and prranged 
in the way to be presently described. 

But a return circuit along the beach is not employed, and would 
evidently be very ineffective if it were. A return by the sea gives 
@ more open area, and therefore an inductive advantage, in addition 
to any conductive contribution which it may furnish. ; 

The other extreme case, decidedly more unfair in the opposite 
direction—so extreme that it is hardly worth consideration except as 
a warning not to reckon the mutual induction in this way—would be 
to treat the line wires as if isolated in space—bits of infinite parallel 
wires—the return current being at infinity. Taking this case fora 
moment, the mutual induction would be 


or about 80 metres, which must be far beyond the truth. 

The actual return circuit depends on the distribution of con- 
ductivity in the earth, and is, therefore, indefinite. The fact that 
the resistance of the circuit varies with the height of the tice shows 
that the sea conveys most of the current. 


Now, calculating what share earth conduction ought to contribute 
in the matter, we may either treat the shallow sea as a conducting 
sheet fairly insulated in its bed, or we may postulate equal con- 
ductivity through the whole earth; the latter being certainly further 
from the truth than the former. 

Considering the electrodes as approximating in area to spheres of 
radius c, at a distance 2 a apart, the applied difference of potential 
between them is 

wké log c iT 
k being the conductivity, and 5 the depth of the sea, supposed 
uniform i. small, and Q being the quantity of electricity supplied 
per second. 

The potential at any point distance 7 from one electrode and 7’ 

from the other is 


Q 


so between two fairly neighbouring yebete situated symmetrically on 
either side of a point at a considerable distance r from either elec- 
Q 


The distance between these tapping points being 2 4, we have 
dr a, 


6 r 


* I emphasise this because it has been doubted by the Post Office. 
A method for calculating the self-induction of a straight wire of 
length 7 and sectional radius c is given by Lodge and Howard in the 
Phil. Mag,, July, 1889, page 64, and results in b = 2 7 log 

at ; ‘). Apply this to the Lavernock line wire: say, 2 = 1 mile, 
c = t-inch, we get u = 4 milli-henries; so for a note of 400 per 
second » & = 10 ohms; and this is the practical impedance of the 
straight wire—its resistance being much smaller. It is a great 
seca -¢ to suppose that in straight wires the self-induction is 


negligible. 
¥ oe for instance, Foster and Lodge, Phil. Mag., June, 1875, 
Pp. 


‘therefore the ratio of the tapped voltage to the total applied 
voltage is 


ab 
du 

log 


Now, taking casa metre, 2aas a mile, 2} as 3-mile, aud as 34 
miles, we find that the tapped E.M.F. is a certain fraction of the 
difference of potential on the primary electrodes; the fraction 
being, 

1 

3x 33)? 1 

fog. 1,500 97 xX 23x S18 
which ig a very considerable voltage. But this is the most 
favourable case, with the current limited to a sheet of sea only a few 
metres thick. An uncertain amount of current would be certainly 
lost by real earth conduction, and the other extreme case would be to 
take the whole earth as of uniform conductivity with sea water. 
This would give us very much too low a result, as the hypothesis of 
sea conduction alone has given us one too high. Considering the 
whole earth as conveying the current, half the tapped E.M.F. is 


while the applied E.M.F. is 


Vv aa (? 2) = approximately ; 


so the fraction es in this case is sf © fraction so emall as to give 
an imperceptible result 
(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. -1898. 


Compiled expressly for this journal by W. P. THompson & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


26,191. “ Improvements in electric switchboards.” E. W. Cowan 
and A. 8tiru. Dated December 12th. 

26,210. ‘“ Improvements in dynamos and electric motors.” F. 0. 
Princz. Dated December 12th. 

26,214. ‘ Improved electrical furnace.” E. B. Pumxirs and W. 
H. Bray. Dated December 12th. 

26,239. “Improvement in electric measuring instruments for 
three-phase systems.” J. Wrtrer. (The Hlektrizatits Aktiengesell- 
schaft vormals Schuckert & Co., Germany.) Dated December 12th. 

26,248. “ Improvements in or relating to starting switches for 
electromotors or the like.” J. W.G1sss. Dated December 12th. 

26,251. “Improvements in the construction of electrical trans- 
formers with ventilating passages.” O.T.Biatay. Dated December 
12th. (Complete.) 

26,257. ‘“ An improved method of and apparatus for regulating 
the difference of potential at the terminals of dynamo-electric and 
like machines.” L. Dm Cormnoy. Dated December 12th. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, June 6th, 1898, 
being date of application in France.) ; 

26,285. ‘“ Improvements in switches for electrically worked lifts, 
hoists, and the like.” H. Hmxwoop and H. W. Hnywoop. Dated 
December 13th. 

26,310. ‘“ Improvements in junction boxes, switcher, wall plugs, 
and distribution boards for usein electric wiring.” G.A.CiaBx, W. 
McAutay, and J. A. McLaren. Dated December 13th. 

26,322. “ Improvements in and relating to apparatus for regu- 
lating the difference of potential at the terminals of dynamo-electric 
and like machines.” LL. Dz Cormnoy. ‘ Dated December 13th. (Date 
applied for under Patents, &c., Act, 1883, Sec. 103, October 7th, 1898, 
being date of application in France.) 

26,323. “Improvements in the frigorific electro-spray.” E. 8. 
D'Ormepi. Dated December 13th. 

26,325. Improvements in electrodes of deep penetration.” E.S. 
Dated December 13th. 

26,326. ‘ Improvements in ‘abscess bells and electrolysers.” E. 8. 
D'Ortarvr. Dated December 13th. 

26,327. “Improvements in electro inhalers and nascent ozone 


producers.” Dated December 13th. . 


26,328. “Improvements in electro vaporisers and ozonisers.” 
E. 8. D’Optanp1. Dated December 13th. 

26,334. “Improvements in electric switches.” W. J. FmRGuson 
and W. G. H. Stump. Dated December 13th. 

26,835. “Improvements in telegraphic receiving and translating 
instruments.” December 13th. 

26,343. “Improvements in the manufacture and production of 

lates or elements for secondary batteries or electrical accumulators.” 

. Bravtt. Dated December 13th. 
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26,351. “Im ents in galvanic elements or batteries.” 
J.Werttzr. (M. Maas, United States.) (Complete.) 

26,880. ‘“ Improvements in electric batteries.” E.Gr1ar10. Dated 
December 13th. 

26,881. “Improvements in conduits for electric conductors.” 
J.J. Bats. Dated December 13th. 

26,897. ‘An improved acid-proof or non-conducting material for 
electrical and other purposes and method of preparing the same.” 
June, A. Bsrcumr, and A. Krrrex. Dated December 13th. 
(Complete.) 

26,401. “Improvements in bath apparatus for treatment with 
electricity and medicinal substances.” O. E. Scuner. Dated 
December 13th. (Complete.) 

26,412. “An improved terminal for electrical fittings and 
apparatus.” J. Dated December 14th. 

26,419. “Improvements in and relating to dynamo-electric 
motors.” H. Humporeys and W. Humpreys. Dated December 
14th. 

26,420. ‘Improvements in fusible cut-outs.” CO. M. Dorman and 
R. A. Smrre. Dated December 14th. (Complete.) 

26,422. ‘An improved electrical governor for steam engines and 
the like.” W.Sxinx. Dated December 14th. 

26,458. ‘ Improvements in collectors for electric tramways on the 
overhead conductor system.” KR. RarnsForD. (John Walsh, United 
States.) Dated December 14th. 

26,476. ‘Improvements in batteries.” O. E. Burrovaus. Dated 
December 14th. (Complete.) 


26,479. “Improvements in electricity meters.” G@. HooxHam. 
Dated December 14th. 

26,494. “Improvements in electrical switches.” A. Watson. 
Dated December 15th. 


26,526. ‘A new or improved crucible for casting lead or like 
metals under pressure, especially applicable to the formation of 
secondary electric battery grids or plates.” E.J.Crarx. Dated 
December 15th. 

26,527. “Improvements in regulators for electric car motors.” 
H. H. Lars. (H. 8. Maxim, United States.) Dated December 
15th. 

26,559. “ Improvements in and connected with phonographs and 
like apparatus.” RosmntHat. Dated December 15th. 

26,566. “Improvements in telephone transmitters.” F. H. W. 
Hiaoins. Dated December 15th. 

26,604. “ Improvements in telephonic or other switchboard appa- 
ratus.” F. W. Francis. Dated December 16th. 

26,610. “ Improvements in electric arc lamps.” R. E. B. CRomPTon 
and E. A. N. Pocutn. Dated December 16th. 

26,614. ‘' Process and apparatus for treating ores by electrolysis.” 
J. A. Mays. Dated December 16th. 

26,619. “Improvements in telephone switchboards, or switching 
apparatus for telephone stations.” W. P. THompson. (T. F. 
Ahern, United States.) Dated December 16th. (Compleie.) 

26,621. “An improved phonograph.” E. Dated Decem- 
ber 16th. (Date applied for under Patents, &c., Act, 1883, Section 
103, May 27th, 1898, being date of application in France.) (Complete.) 

26,629. ‘Improvements in current collectors.” E. PENNING- 
Dusois. Dated December 16th. (Complete.) 

26,649. ‘“ Apparatus for simultaneously actuating from one point 
the controlling switches of the several electrical motor cars of a 
train.” Srmmmns Bros. & Co., Limitzp. (Siemens & Halske, Aktien 
Gesellschaft, Germany.) Dated December 16th. (Complete.) 

26,650. ‘ Improvements in or relating to electric lamps.” AwDEAs. 
Dated December 16th. 


26,695. ‘Improvements in electric accumulators or secondary 
batteries.” Dated December 17th. 

26,700. “ Improvements relating to the coating of metals with 
metals by the aid of electricity, and to apparatus therefor.” F. H. 
Snyper. Dated December 17th. 

26,708. “Improvements in primary batteries.” H.T. Hapnison. 
Dated December 17th. 

26,706. “ Improvements in cable lightning conductors.” J. Bozns. 
Dated December 17th. 

26,723. ‘ New or improved device for indicating the frequency of 
an electric current or currents, derivatively applicable for signalling 
and indicating speeds and the like.” W. E. Burnanrp. ted 
December 17th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tuompson & Co., 322, High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 


6,637. “Improvements relating to the electrolytic production of 
metallic alloys and to apparatus therefor.” ©. E. Ackmr. Dated 
March 18th, 1898. This invention consists of an improved electro- 
lytic process and apparatus for the manufacture of metallic 

loys. The process consists in submitting a fused salt, ¢g., the 


chloride of sodium, to electrolysis, while superimposed upon a molten 
mass of the heavy metal, ¢.g., lead constituting the cathode, and 
thereby forming an alloy of sodium and lead; in mechanically 
circulating this alloy so that the lighter and richer portion formed 
on the surface will be removed into and accumulate in an adjoining 
chamber whence it will overflow, or from which it may be periodically 
tapped. 7 claims. ; 


10,269. “Improvements in alternating current motors.” THE 
BaitisH THomson-Houston Company, Liurrgp. Dated March 4th, 
1898. Relates to improvements in the operation of alternating 
current induction motors, it consists in the arrangement for com- 
pensating for lagging currents within the motor itself as well as in 
the external circuit, so as to increase the power factor output and 
efficiency of the motor, as is well known in single-phase induction 
motors are not ordinarily self-starting, but by arranging an auxiliary 
closed induced circuit in which leading currents are maintained in 
inductive relation due to the inducing and to the auxiliary induced 
circuits will respect, be out of phase and will secure the two-phase 
effect desired for giving the motor starting torque. 21 claims. 


13,012. “ Improvements in caps for enclosing electric arc lamps.” 
Tun British THomson-Hovuston Company, Limrrmp. Dated June 
10th, 1898. The object of this invention is to provide a cap for the 
arc-enclosing cylinder, which will properly regulate the admission of 
air to the globe, at the same time withstand the heat to which it is 
subjected. It consists of a cap which surrounds the upper carbon 
of electric arc lamps, and rests on the top of the small cylinder sur- 
rounding the arc. 4 claims. 


15,041. “ Improvements in circuit breakers.” BarrisH THOMsON- 
Houston Company, Liurrep. Dated July 8th, 1898. This relates 
to circuit breakers for power stations or any other relation to which 
it is desirable to open a circuit carrying a heavy electric current. 
The device is so arranged that the handle moves down to set the con- 
tacts instead of moving up. This arrangement enables the circuit 
breaker to be set high up on the switchboard, so that when the circuit 
is opened the arc is above all the apparatus and not likely to do 
injury. The handle is so arranged that it closes the contacts by a 
togyle device between the handle and a swinging arm carrying the 
contacts, the range of motion of which diminishes as the contacts are 
more nearly closed, so that while the movement of the bridging con- 
tact is through the air the handle moves comparatively slowly and 
the contact moves rapidly; but after contact is made between the 
bridge and the terminals the movement of the handle is greater and 
that of the contact less so that an increased leverage is obtained, 
rendering it comparatively easy to close the contacts. 7 claims. 


15,203. ‘“ Improvements in arrangements for exciting the magnets 
of dynamo machines.” M. Derr. Dated July 11th, 1898. This 
invention relates to the excitation of the magnets of dynamo 
electric machines having armatures with commutators in such a way 
that the resulting field has a constant direction, even when the 
current of the armature, as generator or motor, varies between wide 
limits or the direction of rotation of the armature changes. For this 
purpose the eld is arranged in the form of a shell or cylinder, with 
the iron equally distributed around and equidistant from the arma- 
ture. The cross-section of iron and the air space for the flow of 
magnetic force are uniform over the whole circumference. 3 claims. 


16,029. “Improvements in or relating to ‘electric furnaces.” 
G.L. J.P., and,E, Wittiams. Dated July 22nd, 1898. The 
— object of this invention is the production of calcium car- 

ide by a quickened process and greater economy of heat. It is 
— to electrical smelting, melting of metals, and the reduction 
of oxides. A high degree of temperature compared to the strength 
of the electric current is attained by utilising the heat generated 
within the furnace during one operation, for heating to a high tem- 
ture the charge which is about to be introduced into the furnace 

or the next operation. 4 claims. 


German Electrical Engineering Firms.—The follow- 
ing details of the capitalisation and number of employés of the 
leading electrical engineering firms in Germany will be of interest to 
some of our readers. The information is taken from the supplement 
to L’Eclairage Electrique for October 8th, 1898 :— 

Siemens & Halske.—Share capital, £8,250,000; debentures, 
£1,500,000—total, £4,750,000. 

Allgemeine Electricitiits Gesellschaft.—Share capital, £2,350,000 ; 
debentures, £1,950,000—total, £4,300,000. This company employs 
8,000 workpeople, and is interested in installations in Barcelona, 
Buenos Ayres, Geneva, Kieff and Bilbao, in addition to many in 


Germany. 

Société Schuckert, of Nuremberg.—Share capital, £1,850,000; 
debentures, £300,000—total, £2,150,000. This Ng go employs 
4,000 workpeople, and in 1897 turned out work of the value of 
£3,000,000. 

Compagnie 1l’Union.—Share capital, £2,050,000; debentures, 
£600,000—total, £2,650,000. This company exploits the Thomson- 
Houston patents in Germany. 

Helios Elektricitiits Gesellschaft.—Share capital, £1,200,000. 

Most of the shares in the above companies are held by German 
banking houses, thus illustrating the points raised in our issue of 
October 14th. In 15 years £20,000,000 has been invested in this 
manner in electrical engineering and electric supply companies in 
Germany. 
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‘SPECIAL 
Lamps 


THE BEST IN THE 


ON APPLICATION. 


SEND FOR PHOTOGRAPHS OF INSTALLATIONS. 


PHILLIPS, 


- VICTORIA WORKS, OLD CHARLTON, KENT, 


Amd Union Old Broad Street, London, EC. 
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CONTRACTORS 
FOR LAYING 
UNDERGROUND. 
ELECTRIC 
MAINS 


TRACTION 
“LIGHTING. 


eeee 


PATGNTEES & SOLE MANUFACTURERS Of COMPRESSED SOLID ENDED 


° ARRATUERE BAIS. 


London Address:-2, Queen Anne’s Gate, Westminster, S.W. ure 
»> Buildings, Westgate Road. BRUSSELS :—1, Rue de in Pepintere, 


THE POLAR INCANDESCENT LAMP. 


THE CHEAPEST AND BEST ON THE 
MARKET. 


LONG LIFE, EFFICIENT. and RELIABLE. 
- Any Voltage up to 230 irae 


THE UNION. CARBONS 
FOR ARC LAMPS. — 


ee Quality, and Cheap. 


PRICE LIST AND SAMPLES FREE ON APPLICATION TO THE 
SOLE AGENT :— 


OSCAR SCHOLZIG, LONDON, 


W. P OTTER & CO., ‘GREAT LONDON, 


WING ELECTRIC FANS. 


NOISELESS AND EFF 


DOVETAIL BRUSHES, 


SOAR'S PATENT 


NOT SEWN 
POINTS DON’T TURN UP 
NO TROUBLE. 
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CONNOLLY 


BLACKLEY, MANCHESTER. 


Telephone No. 2,361 Telegraphic Address:—“ Connortys, BLACKLEY.” 


WIEW OF WORKS. 180 


F. WIGGINS & SONS, and & 100, LONDON. 


MICA MERCHANTS, [Telephone No. 2,248 Avenue. 
Manufacturers of MICA GOODS for ELECTRICAL and ALL purposes. 
CONTRACTORS TO HER MAJESTY'’S GOVERNMENT. 6100 


CALEDONIA HALIFAX, 
Comtracters to H.M. Govermment and Railway Companies. 


Patent Galvanised Telegraph Wire (100-Ib. Coils) 


TO ALL SPEROIFIOATIONS. 


COPPER WIRE 
CONDUCTIVITY 
Plain Soft. Hard Drawn for Telephone Lines. Special Tinned Wire. 
BRONZE (Weiller's Patent under License). us 


VENTILATING | OMBRIEL & ANGENAULT 


ee By Blectrical or any other Motive Power. 84, VICTORIA 8T., “G, & A. Lamps 
BLACKMAN V2NTILATING co. | LONDON, 8.W. are decidedly 
68, Fore St., London, E.C., and br branches. Wenns: PARIS the first and 
cheapest of 
Wn. M. FOXCROFT, 
(Successor to the late W. Foxcroft, also F. Lrwas), Extract 
Telegraph and Telephone Case Manufacturer, Electricity, N.Y. 


36, PERCIYAL STREET, & 9, SMITH STREET, 
OLERKENWELL, LONDON, E.C. 
Ofices—PERCIVAL STREET). 

EVERY DESCRIPTION OF CABINET WORK for ELECTRIC LIGHT ENGINEERS 


Candle Lamps. 
B 
Cases, Battery bec ber” | DISCOUNTS TO 


PRIZE MEDALS, LONDON, 1861; PARIS, 1681. ioe | TRADE ANO EXPORT. 


egrams :— 
“GABIONAGE.” 
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LIMITED, 
27, MARTIN'S LANE, CANNON STREET LONDON, E.O. 


Telephone: 734, Bank. Telegrams: “HENLEY’S WORKS, LONDON.” 


ELECTRIC TRACTION. 


WITH VULCANISED INDIA-RUBBER, JUTE OR PAPER 
INSULATION. 


WE MAKE A SPECIALITY OF ALL KINDS OF 


CABLES. 


Worxs: NORTE 


| 
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Have You Looked into the Saving 


to be made in the Boiler Department of your Plant ? 

You may have economical engines and efficent boilers, but you 

can nullify their savings by using the ordinary style of Feed 
Pump. 

We have made DIRECT-ACTING FEED PUMPS a SPECIALTY, 

and can supply the most ECONOMICAL, RELIABLE and 


EFFICIENT 


BOILER FEED PUMP 


On the market. 


CONTRACTORS 10 THE ADMIRALTY AND FIFTEEN GOVERNMENTS. 


London Office:—78, BILLITER BUILDINGS, E.C. 


Works: CATHCART, GLASGOW. | 


Telegrams: BLECTRIG LONDON.” TELEPHOES He. 106. 


THE LONDON ELECTRIC WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, 
LON Donk, E.C. 


MANUFACTURERS OF 
SILK COVERED WIRES; Oopper, Platinoid, German Silver, &e., for 


Electrical Instruments, Electric Bells, he. 


COTTON COVERED WIRES, STRIPS & CABLES 
CABLES OF LIGHT, MEDIUM AND HIGH 
INSU LATI O N for Electric Lighting, Telegraphs and Telephones. 


FLEXIBLE CORDS of all descriptions for Incandescent Lamps, é&e. 
DYNAMO BRUSHES; «ordinary type,” and «Belt 


Lubricating.” 


PLATINOID other HIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Warnishes and Sundry Appliances 
Contractors to H.M. Government, and the leading Electric Light and Telephone Companies. 
PRICE LISTS ON APPLICATION. 


PRIZE MEDALS, LONDON, 1861; PARIS, 1681. 1108 | We ter, 125. 
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CALLEN DER’S 


90, CANNON STREET, LONDON, E.C., 
CONTRACTORS FOR COMPLETE SYSTEMS OF 


UNDERGROUND MAINS 


LIGHTING AND TRACTION WORK. . 


Telephone No., Westminster 561, 


A. WANDAM & 


89, VICTORIA STREET, LONDON, 8.W., 


HIGH VOLTAGE SPECIALITIES. 


SEE OUR NEW CONCENTRIC WALL PLUG 


e 
> RNS 
= : === 1191 


PRICE LISTS ON APPLICATION. 


~ December 30, 1898.1 
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DYNAMOS 
MOTORS. 


LIMITED, 


OLDHAM 


Send for 
CATALOGUE. 


London Agente :— 
D. H. BONNELLA & SON, 
58 & 60, Mortimer S8t., W. 


OLIVER & CO., 


MANUFACTURERS 
OF THE 


“OLIVER” PATENT 
ARC LAMPS, 
FOR STREET, RAILWAY, DOCK, 
SHOP-FRONT, WORKSHOP, 
AND INTERIOR LIGHTING, &c. 
14, 18 and 36 Hour Lamps. 
“py 
SS] 
a, 
Bi ith Perfect Steadi 
urn w e ness on any 
Circuit. 
OFFICES AND WORKS: 8160 


61, WILSON ST., FINSBURY, LONDON, E.C 


HENRY MILNES, 


Manufacturer of 


HIGH-CLASS LATHES 


ELECTRICAL 
ENGINEERS. 
Ingleby Works, 
BROWN ROYD, BRADFORD 


Lathe Maker to the British and 
Fo Governments, 
ESTABLISHED 1868. 114 


If you want the BEST, therefore CHEAPEST, 
CONTINUOUS CURRENT 


DYNAMOS MOTORS 


RHODES & WEBSTER, one 


: Agents for Lancashire & Cheshire :— 8116 
MOON, LOUGHLIN & CO., Market -Street, Manchester. 
Telephone No. 3946. 


Agents for Scotland : H. McALPINE & Co., 240, Hope St., Glasgow. 
Telephone No, 5554. 5 


RICHARD JOHNSON, CLAPHAM & MORRIS, Ld., 


MANCHESTER. 


BRUSHES, 


MANUFAOTURED IN 


COPPER & “J.C.M.” SPECIAL ALLOY. 


WIRE WEAVERS, WIRE WORKFRS, 
3675 BRASS FOUNDERS, BRASS FINISHERS, 


lai] 
W. B. HAIGH & GO 
: 
this! |i Ba \> 
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Every lamp guaranteed 
made at our Works, 


KEMPSTON, 
BEDFORD. 


Send for Price List. 


HIGH 
EFFICIENCY. 
Uniform LIBERAL 
Candle-Power. 


DISCOUNTS. 


THE CRYSTAL ELECTRIC LAMP 
AND ROSE BIRD, Ltd., 


St. Stephen’s Chambers, Telegraph St., 
LONDON, E.C. 


i 
| 


Foreign Governments, | «WINK WEAVEHO, WORK RS, 
ESTABLISHED 1868. 114 3675 BRASS FOUNDERS, BRASS FINISHERS, 
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ESTABLISHED}31888. 


High-Voltage Lamps. 


LARGE STOCKS KEPT OF ALL VOLTAGES from 10 to 230. 


The Efficiency of these Lamps, together 
with the adoption of 


POPE’S IMPROVED PATENT FITTING, 


places them foremost on the market. 


PRICE LIST UPON APPLICATION. 


LIVERPOOL: LONDON: 5, Guildhall Chambers, 
17, South Castle Street. Basinghall Street, E.C. 
Telegrams: ‘ Filament, Liverpool.”’ Telegrams: ‘* Duramentum, London.” 82700 
Telegraphic Address :—‘‘ ComBINATION,” NEWCASTLE-ON-TYNE. Works GATESHEAD. 


METALLIC PACKING 


LOMBARD STREET, NEWCASTLE-ON-TYNE. 


METALLIC PACKING 


For Piston and Slide Rods. 
EXTENSIVELY USED IN 


SINGLE AND TANDEM COMPOUND HIGH-SPEED ENGINES 


FOR ELECTRIC LIGHTING AND TRACTION. 


Does not wear the Rods, Unsurpassed for Efficiency, 
Simple in adjustment. And Durability 
For VERTICAL or HORIZONTAL ENGINES. 8008 


Contractors ts Her Mlujesty’s Government. 


(Of the late Dalston Firm of Paterson & Cooper), 
MAKERS OF 


Measuring Instrumen 


GRAVITY TYPE. 


ammeters, 16 @ 120 amps. 
voLTMETERS, O O@ vo 160 votrs. 


EXTRA CHARGE FOR CURRENT INDICATOR. 


DEAD-BEAT INSTRUMENTS 


SPECIALLY SUITABLE FOR LOCOMOTIVES, SHIPWORK, &c., &c. 


6" Bilvered Dial. Also Makers of Permanent Magnet Instruments, Cardew Voltmeters, Strip Ammeters for High-Readings, 
GRAVITY INSTRUMENT. Ayrton & Perry Instruments, Cell Testing Sets, ENCLOSED ARC LAMPS, Resistances, 
Switches and Fuses, &c., &c. 
Send for Price List. ae 


QUEENS ROAD, DALSTON, IN.E. 
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BEST 


PHOSPHOR BRONZE 


AND & 


GUN METAL 
CASTINGS. 


Tubes, &c.; Bearings, Bushes, 
and other wearing parts of Machinery. 


strength and high conductivity, 
Copper Wire, German-Silver, Brass, 
and Gun Metal Wire, 
Strip and Rods, 


Metals. 


A CHEAP ANTI-FRICTION META', EQUAL TO 
MAGNOLIA. 


The PHOSPHOR BRONZE CO., Ld.,87, Sumner St., Southwark, LONDON, S.E..,,. 


REID BROTHERS. 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


For the Supplying, Erecting, Laying Down and Maintenance of Overhead and Underground Wires for 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
Pneumatic Tubes for the Transmission of Papers, &c., 


FITTED WITH ENGINES AND PUMPS COMPLETE. 
REID BROS.” “PATENT” PNEUMATIC CASH SYSTEM for the TRANSMISSION of COINS, &c. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL TESTING 
AND TELEGRAPH INSTRUMENTS. 
Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators and Stores of every description. 19 


HIGH-CLASS ANTI~CORROSIVE 


LUBRICATING OILS. 


FOR CYLINDERS, HEAVY BEARINGS, AND MACHINERY OF ALL KINDS. 


CANNOT CORRODE, “GUM” OR “CLOG.” 
CYLINDER OIL, | GAS-ENGINE OIL, 
MACHINERY OIL, DYNAMO OIL. 


EFFICIENT AND ECONOMICAL. 


Prices, Samples. and all particulars of 


icium 

Bronze Wire, KOUS, NS Bronze Wire of great tensile 
a White Anti-Frictim 

WHITE ANT” METAL > 


| GUEEN’S ROAD, DALSTON, N.E. | 
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POGKET 
ACCUMULATORS, 


4 Voit, 4s. Gd. retail. 


ARCHIBALD J. WRIGHT, 


ISLINGTON ELECTRICAL WORKS 


Upper Street, LONDON, N. 


New Illustrated Price List of these 


| and other 68.6970 & 71 
ELECTRICAL NOVELTIES CHISWELL S™LONDONEC 


UBED DAILY PREVENTS SPARKHING. 
la, PRINCE’S ROW, BUCKINGHAM PALACE ROAD, LONDON, bse 


AND OF ALL DEALERS. BoTTL =e. 


INDEX TO ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered ander any one Heading in this Index free of Charge, 
but if repeated under other headings, Gd. per week is charged for each additional entry. 


WARD'S GOMMUTATOR DRESSING 9/6 
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Electrical Engineers, 


SIMPLICITY, 
ACCURACY, 
CHEAPNESS. 


PRICES ANB QUOTATIONS ON APPLICATION. 4:5 


Telegrams: “Schattner, Norwich.” 


TIMBERHILL, NORWICH, 


Makers of the LONG-SCHATTNER Patent 


PREPAYMENT METER. 
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PERMANENT MAGNET 
INSTRUMENTS 


FOR CONTINUOUS CURRENT ONLY. 


SCALES PROPORTIONAL THROUGHOUT THE WHOLE RANGE. 


DEAD-BEAT. ACGURATE. RELIABLE. 
NO TEMPERATURE ERROR. 


YVOLTMETERS OF VERY HIGH RESISTANCE, 
AMMETERS OF VERY LOW RESISTANCE. 


As the Ammeters are of the “shunted” type the shunt can be placed at any point in 
the circuit and the instrument, some distance from it, in the most 
convenient position. 


FOR PRICES AND FURTHER PARTICULARS APPLY TO THE MAKERS :— 


CROMPTON CO., LIMITED, 


ARC WORKS, CHELMSFORD. 


GLOW LAMPS. 


= DESIGNS : 
PATENTED 2 60,342—4. 
1894-5-6-8. 269,414—21. 


All Types of Lamps in Stock, 
Lamps of Best English r =. with or without Opal or 
Manufacture. Silvered Reflectors. 


On Your Electric Current Bill. 


FOR PRICE LIST AND PARTICULARS APPLY 


IMPROVED ELECTRIC GLOW LAMP COMPANY, LIMITED, 


103, QUEEN VICTORIA STREET, E.C. 


B 
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ELECTRIC FITTINGS 


Drawing Room Sconces 
Porch and Loggia Lanterns 
Adjustable Standards 


FARADAY « SON® 


Dining Room Coronz 
Gounter-poise Pendants 
Spring Roller Pendants 


LONDON W 1110 


ELECTRICAL INTERLOCKING. isto 


The Board of Trade have again and again urged the necessity of combining the “Lock” and “ Block "systems by actual connection between the Telegraph 
Instruments and Locking Levers, to effect “ inter-dependent working.” This great improvement, together with Supplementary Automatic Train Action, has been 
reliably accomplished and brought into practical use on several lines by Messrs. Saxpy & FarmMEk, under protection of various Patents granted or assigned to them. 
Diploma of Honour (the Highest Award), Edinburgh, 1¢90. For Particulars, Plans, and Estimates, apply to 


SAXBY & FARMER, Ltd., Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, N.W. 


Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 1117 


BRUSH GLOW LAMPS 


HIGH EFFICIENCY, 
LONG LIFE. 


BRUSH CARBONS 


BEST QUALITY. 
LONG DURATION. 


SPECIAL TERMS TO THE TRADE. 


IMPORTANT IMPROVEMENTS IN GUN METAL 
SCREW DOWN VALVES. 


PATENT VALVE, 


J. Co., Ltrv. 
BRITANNIA WORKS, HUDDERSFIELD. 
LONDON OFFICE AND DEPOT: 165, QUEEN VICTORIA STREET, E.C. 


SEND FOR CATALOGUE. | 
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OF VALUE and INTEREST to EVERY ENGINEER, 
The most complete CATALOGUE yet issued; 91 pages. 


“HELSBY” CABLES AND WIRES. 


For For Any Voltage and 
Lighting, Any Situation. 
Power, 
Telephony, Single, 
Tramways, Concentric, 
Telegraphy, Three-Phase, 
Signals, &c. Cables, &c. 


The TELEGRAPH MFG., Co., Ltd, HELSBY, near Warrington. 


11, Queen Victoria 8t., LONDON. 2, Parsonage, MANOHESTER. 90, Hope 8t.,GLASGOW. 6, Victoria Bt., BELFAST. uss 


VERITYS, Ltd., 


Glectrical Fittings & Accessories Mlunnfacturers. 


London and South of England:—3l, KING STREET, COVENT GARDEN, W.C. 
Midlands (with Wales):—Plume Place, ASTON, BIRMINGHAM. 
North of England (with Ireland):—29, PRINCESS STREET, MANCHESTER. 


Scotland :—55, Mitchell Street, GLASGOW. 
Telegrams :—‘‘ VERITY” LONDON, BIRMINGHAM, or MANCHESTER, and “ VERITYS,” GLASGOW. 


E. A. 4605. 


ASTON LAMPHOLDERS 


The Neatest in Appearance. 

The Smallest in Size. 

The Best Manufactured. 

The Most Efficient im Insulation. 


VERY LARGE STOCKS KEPT. 


E. A. 4603. 


SPECIAL QUOTATIONS FOR CONTRACTS AND QUANTITIES. 


é © L LS HAVE YOU SEEN OUR CATALOGUE cd 
o fear of short 
AND OF 136 PAGES? circuits at bottom. 


The interiors can 


be supplied 

The most Comprehesive List 2 ith hol rid 
TELEPHONES, | 
= Lowest Prices. that the wires may 
be passed right 


through and cut off. 


reams grea 


i | 
\ 
| | | 
ia | | | | 
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| 
No Metal at Top. 
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EVERED 


MANUFACTURERS OF 


ELECTRIG LIGHTING ACCESSORIES, SWITCHES, CUT-OUTS, LAMP-HOLDERS, &e. 


This type of Holder is pre-eminently 
IMP ORTANT adapted for use on HIGH-YOLTAGE 
_ Circuits. The Poles are completely In- 


sulated from each other and outer metal case. 
Try it. Don’t forget ““EVERED’S” Patent. 


Evered’s Patent 
Safety Insolator. 


Perfect Insulation. 


| Wired with utmost ease. 
Complete. 


Section of Holder with 
Evered's Patent 
Safety Insulator, 


Patentees and Sole Makes: ES WERED & CO., Ltd., 
97-85, DRURY LANE, LONDON, W.C. 


Barnet Works: DEYONSHIRE ST., BIRMINGHAM. 


Bank Top Foundry, BLACKBURN. 


120 k.w. Four-Pole Slotted Drum Furnace Generator. 


GENERAL ENGINEERS, 


MILLWRIGHTS, BRASS and IRON FOUNDERS. 
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i through and cut off. 


Near Manchester. 


IDEAL HIGH-SPEED 


ENGINES, 
WITH OR WITHOUT MANUFACTURED IN 
ELECTRIC ALL SIZES. 

GENERATORS, 
for SINGLE CYLINDER, 
LIGHTING, POWER, TANDEM COMPOUND, 
and CONDENSING, 


STREET RAILWAYS. 
NON-CONDENSING, 
and 


UP TO 500 I.H.P. 


PERFECT GOVERNING, 
SELF-OILING 
NOISELESS. 


HIGH-CLASS BOILER MAKERS 


of Enauiries 
Lancashire, Solicited. 
Cornish, 
Tubular, Sole Makers of 
and 
Multitubular ENGINES 
Types. with 
— WHEELOCK 
Highest Class AUTOMATIC GEAR, 
Workmanship and = up to 
Materials Any Size and for 


DIXON, CLAYTON 


Eagle Works, PENISTONE. 


\ 


Type Switch 


(SINGLE POLE). 


The Illustration represents one of M Type 
Main Switches. This Switch has an excep- 
tionally large contact' area, quick, and long 
break. All Metal parts highly finished and 
lacquered. Can be made up either as Single 
or Double Pole (abreast). With or without 
Fuses. 


Catalogue 
Now 
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THE 
ELECTRICAL 


98. BUSH LANE, LONDON, E.C. 


Plants 
Speciality. 


SEND FOR OUR CATALOGUE. 
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Advertisements and entries for insertion in 
Classified Trade Section are now being received. 
The latest date for receiving corrections will be 
announced shortly. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


LIMP CLOTH, 2s. 


TRAMWAYS 


POPULARLY EXPLAINED by H. SCHOLEY, Assistant Editor ‘“ ELECTRICAL REVIEW.” 


This work, which is beautifully illustrated, is designed to give in popular language an t of the progress of Electric Traction. The chief methods of 
employing electricity for traction purposes are explained, while the most noteworthy foreign and Continental systems are described and illustrated. 

It will be of great use to Members of Municipal Authorities and Tramway Companies who are considering the question of adopting Electric Traction. 

It is interesting to the general public, because English systems are for the first time popularly explained. 


WHAT THE PRESS SAYS:— 


Belfast News Letter.—“ Excellent little publication . . . . Containsalotof | Coventry Mercury.— An interesting and easily comprehensible account of how 
very useful information, is profuse in illustration, and to all who find an electricity is generated and utilised for traction purposes.” 


int 
interest in the subject of electric locomotion it possesses 62 pages of Glasgow Herald.— Mr. Scholey’s book is beautifully illustrated and should be 


rofit. 
} read by everyone desirous of having a general knowledge of the 
——- ye The work is thoroughly up-to-date, is well printed and illus- | mechanism of electric traction by all the known methods.” 
uaa — at avery equate moment. | Blackburn Times.—“It is a very interesting little manual, and its numerous 
Dover Standard.‘ The excellent illustrations and diagrams are of great assist- | illustrations give one an excellent idea of what our streets will look like 
ance in the comprehension of the subject.” when the overhead system is in use.” 
The Bristol Mercury.—* The members of the Electric Traction Committee would Invention.—“ Written in popular language and enriched by numerous illustra- 
be wiser men if they knew all which is contained in these covers.’ We se «© <a _+ should be the means of imparting much practical 
Bristol Times and Mirror.—‘ We warmly recommend this useful little book to | knowledge on the interesting subject of electric locomotion.” 
all interested in electric matters.” | English Mechanic.—* . . . will be found useful by those who have to deter- 
Westminster Gazette.—“ An instructive little book by one who knows his subject | mine whether or not electric tramways shall be admitted into a district.” 
thoroughly.” World.—* The book welcomed by all who wish 
West Morning News.—‘ P to become acquainted with the prihciples of electric locomotion, and as a 
and hguree Wil be fous of the present postion ofthis important subject it leave 


ant subject.” | 


Published by H. ALABASTER, GATEHOUSE & CO., 4, LUDGATE HILL, E.C. 


35 ILLUSTRATIONS. 2s. 6d. POST FREE. 


OZONE: Its Commercial Production and its Applications. 
BY EMILE ANDREOLI. 


CONTENTS.—Bunsen and Faraday on the ies of Ozone; From Schénbein to W. Siemens; Dr. Werner Siemens, 1857, and the 
first experimenters; Yon Babo, 1863; Beanes and d, 1868; Ladd and the yield of Ozone, Houseau, 1872—knowlege of the Nature of 
Ozone; Boillot, 1873—the Ozonisation of Air; Tisley, 1873—Ozone preserves perishable provisions; Berthelot electrifies liquids; Dr. W. 
Spottiswoode and Ward, 1875; Progress of Ozone; Medical and other properties of Ozone; Brin Brothers, 1886; Burgundy wines and 
brandies osonised; Dr. de Vars, 1889, and Berthelot; Experiments on the properties of Ozone; Séguy—More glass tube ozonisers; Guénet, 
1891; Drs. Labbé and F. Oudin, Medical Ozonisers; Dr. Girerd Inhaler; Siemens and Halske, 1891; Dr. Frohlich, his experiment ; 
Oxonisation of water, oxonised air in theatres, &c.; Schneller and Wisse, 1891; Fahrig and Schneller, Andreoli, 1892-93, the first open 
osonisers; Miscellaneous in 1892; Commercial ozonisers: Villon ozoniser; D. Korda, 1892; Andreoli, 1893, commercial production of Ozone; 
Maturing and Improving wines and spirits; Experiments and applications ; Bleaching; Oils oxidised and bleached ; Purification of water ; 
Oxidation of organic su ces; Ozone, a powerful disinfectant; Ozone and cholera; Ozone judged by the German Sanitary Board; 
Bibliography ; Analytical Index. 


H, ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 
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SWITCH “Wooo W. MIDDLEMISS, 


rE L O C KS LARGEST Manufacturer, NESFIELD STREET, 
ENGLAND. BRADFORD. 


IMPORTANT TO CEHNTRAL STATIONS. 


LITTLE’S INDICATOR 


(A POWER METER BASED ON THE PRINCIPLE OF THE PLANIMETER.) 


Messrs. WILLANS & ROBINSON say:— “We must congratulate vou on such a 
Satisfactory result.’ 
Prof. UNWIN says:—‘‘There can be no doubt of the great practical value of such 
an instrument. 
NOTE.—This Instrument does not take diagrams, but will record H.P. and M.E.P. accurately 
on all loads, an impossibility with a Diagram Indicator. 


W. G. LITTLE, Bexley, KENT. ... 


SUNBEAMS 


220-Volt ‘‘SUNBEAM” Lamp. 


MANUFACTURERS of all kinds of ELECTRIC INCANDESCENT LAMPS, 
SUNBEAMS SUNBEAMS 


S | 50, FENCHURCH STREET, E.C. 
BAXTERS & MACDONALD 


MINE OWNERS Ano MANUFAOTURERS OF MICA 
FOR ALL PURPOSES. 


OFFICE ADDRESS:— 
WORKS :— i + direct from the 
Commercial Court. Contractors to Her Majesty's Government. a4. 


ORIGINATORS, J. 0. F. anprews co. itd. PIONEERS. 


CONCENTRIC 


FULHAM ELECTRIC WORKS, 
Telephone: PUTNEY BRIDGE STATION, LONDON.” 
FULHAM, LONDON, S.W. 


@ 829, Kensington. 


\ 
(Sale 
SUNBEAMS MS 
MS 
: MS 
MS 
J 
P nt Tests to be THE BEST in the Market 
i; 


THE ELECTRICAL REVIEW SUPPLEMENT. 


PRIZE MEDALS. 
SILVER MEDA: 


International 
Bxhibitien, 
Palace 


THE CONSOLIDATED TELEPHONE CONSTRUCTION MNF6. CO., 


(Incorporated 1881.) 
Offices and Showrooms: 
Nos, 186-188, SHAFTESBUBY AYENUB, LONDON. 
Works: COVENTRY. 


Telegraphic Addresses: { 


NEW CATALOGUE NOW READY. 
PRICES REDUCED. 


TRADE TERMS AS USUAL. 
Special Discounts for Quantities. 


ENGINEERS AND CONTRACTORS. 
ELECTRIC TRAMWAY EQUIPMENT. 


Vil 


December 30, 1898.] 


Exclusive Contractors for 


COMPLETE 
British Rights. 
EQUIPMENT 
of 


“Walker” 


Electric Tramways 


in 


DOVER, 
BARCELONA, 
ELECTRICAL MADRID, 
DUBLIN 
APPARATUS. 
LUCAN, &c. 
Address: 


Generating Station, Madrid. 


110, Cannon St., London, E.C. 


Telegrams : “Dicker, London. Works: KILMARNOCK, SCOTLAND. 
SIMPLE, EFFICIENT, ECONOMICAL. 


ABSOLUTELY STEADY. 


BROCKIE-PELL 
ARC LAMPS. 


17,000 IN USE 


For the Lighting of Streets, Public Buildings, Railways, Factories, and Shops all over the World. 


SOLE MANUFACTURERS AND OWNERS OF PATENTS 


Trade Mark: BROCKIE-PELL ARC LAMP, Ltd., Telegrams: 


: - 21, 23 and 25, Tabernacle Street, LONDON, E.C. “ILLUMINERS, LONDON.” 


| 

Exposition { a) = International ©) 
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SUCCESSORS IN THE 


AMMETER, VOLTMETER, AND SWITCH BUSINESS — 


NALDER BROS. & CO., 


16, RED LION STREET, CLERKENWELL, E.C. 


SOLE MAKERS OF THE 


N.C.S. AMMETERS & YOLTMETERS. 


HIGH INSULATION, JEWELLED 
6-INCH BEARINGS, 
METAL DIAL, ACCURATE, 
BRASS COVER, RELIABLE, 
BRASS BASE, HANDSOME. 
TERMINALS MADE IN 
AT BACK. ENGLAND. 


1896 Type, 6-inch Dial. 


i AMS MLA?) VOLTS. 


SOLE ADDRESS: 
34, QUEEN STREET, CHEAPSIDE, LONDON, E.C. 


AGENTS :—Messrs. W. McGEOCH & Co., 108, danse Street. Glasgow; and Mr. 8S. JEVONS, ee 
Stores, Minories, Birmingham. 


BRAULIK, 


“caauux, 247 & 248, Upper Thames Street, 


LONDON. 
TRIG WHARF and OLD SWAN LANE, E.C., &c. 
(Established over 10 years). 


(Sole Agent for Messrs. KOKERTING & MATHIESEN), 


Specialities for the Lighting” 
NEW CURRENT LAMP, 


3 im Series on 110—115 Volts, without resistance, 


ESPECIALLY SUITABLE - ‘FOR SHOP, WAREHOUSE & SHOWROOMS, &c. 


DOUBLE CARBON. LAMPS, 
ENCLOSED ARC LAMPS AND CARBONS, 
THE WELL-KNOWN “F. & J.” OPEN ARCS. 


Over 60,000 Arc Lamps Sold. 


THE CHEAPEST AND BEST HOUSE IN-THE TRADE FOR 
-ALL ELECTRICAL GOODS. 


XXXVIII d. 


A handsome and well-finished 


Oover, suitable for inside 
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"TO MANUFACTURERS 


STAMPINGS OF ALL DESCRIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 
DISCS up to Finished, 
60 inches diam. or in the Rough. 
SLOTTED WORK SLABS & BARS 
a specialty. in 
Suitable Sections 
= Stamping for Magnets, 
Highest Electrical Cold Sawn to 
Results Guaranteed. lengths. 
ROLLED AND FORGED SMAFTING, EYE BOLTS MIA, COMMUTATOR SEQMENTS, do. 2107 


88, BISHOPSGATE ST. WITHIN, 


Artistic Bell Pushes & — 


WALTHAM ENG. CO., 


46, YORK STREET, 
BUCKINGHAM GATE, S.W. 
WALTHAM Wi ART METAL WORKERS. 


ine 


Telegrams : ‘ Switchboard, London. 


CAN | BECOME AN ELECTRICAL ENGINEER? 


This question is answered in our FREE illustrated book, entitled : 
“CAN I BECOME AN ELECTRICAL ENGINEER?” for which address our 


Representative for Great Britain and Ireland, CLAUD P. D’OYLY, Stowey Court, Bridgwater. 
THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, oN 


ELECTRICAL 120-122, LIBERTY STREET, NEW YORK, U.S.A. 
BY MAIL. 


ENGINEER. (Conducted under the auspices of the Electrical Engineer). 
INSTRUCTION PAYABLE IN INSTALMENTS OF IOs. PER MONTH. 


KING'S COLLEGE, LONDON. 


ENGINEERING, ARCHITECTURE, AND | AND APPLIED SCIENCE DIVISION 
OF THE FACULTY OF SCIENCE. 


Session 1898-1899. 
LENT TERM COMMENCES, THURSDAY, JANUARY 19th. 


HE full Curriculum for the College Associateship in Mechanical, 
Civil, or Electrical Engineering, Architecture, Chemical 
Manufactures and Metallurgy, extends over a period of three years. 
A shorter course of two years qualifies for the Certificate in 
Engineering, &c. 

The Siemens Electrical Laboratory (founded by Lady Siemens) 
and the Mechanical Engineering Laboratory and Workshops, 
the Metallurgical Laboratory, and others are fitted with all the 
necessary appliances for the most advanced practical and research 


work. 
PROFESSORS. 

MECHANICAL ENGINEERING—Davip S. Capper, M.A., 

M.Inst.C.E., M.I.M.E. 
CIVIL ENGINEERING—Henry Rosinson, M.Inst.C.E. 
ELECTRICAL ENGINEERING—E. Witson, M.I.E.E. 
NATURAL PHILOSOPHY—W. G. Apams, M.A., Sc., F.B.S. 
ARCHITECTURE—Banister Fietrcuer, F.R.1.B 
CHEMISTRY—J. M. Tuomson, F.R.S., F.1.C. 
MATHEMATICS—W. H. H. Hupson, M.A. 
METALLURGY—A. K. Huntineton, A.R.S.M., M.I.M.E. 
GEOLOGY and MINERALOGY—H. G. Sretey, F.R.S. 


Non-matriculated students, or those who, not wishing to attend 
the whole course, are desirous of studying any particular subject, 
may attend any of the classes held on payment of the specified 
fees. 

RESIDENCE OF STUDENTS.—There will be a few rooms 
vacant in the College next term. 


. EVENING CLASSES 


are held for Civil, Mechanical, and Electrical Engineering, Work- 
shop Practice, Architecture and Building Construction, Drawing, 
Wood Mathematics, Physics, and all Science 
Subjec 

ADVANCED EVENING and SATURDAY MORNING CLASSES, 
in conjunction ‘with the Technical Education Board of London 
County Council, will be held in 


EVENING : . Civil Engineering, Physics, Architecture. 
SATURDAY MorNiNe . Mathematics, Mechanical Engineering, 
Physiology. 
For prospectuses and all information apply to the 
SECRETARY, 


King’s College, Strand, W.C. 4829 


Educational 


THE ELECTRICAL & GENERAL ENGINEERING 
COLLEGE, 


PENYWERN HOUSE, EARL’S COURT. 


Principal: Senior Instructor 
W. de TUNZELMANN, B.Sc. M.1.5.B. | CAPITO, M.I.E.E., M.1.M.E, 


Bxtensive Laboratories, Testing Rooms, Dynamo Room, 
Steam Engine, Workshops. 
Recommended by most of the leading engineering firms. 1, 


Orficial Uotices. 


THE MILDMAY RADICAL CLUB AND INSTITUTE 


34, NEWINGTON GREEN, N. 


JIRMS willing to tender for installation of 
ELECTRIC LIGHT 
on above premises are invited to apply to the Secretary on 


or before DecEMBER 81st for a copy of Specification. 
All firms tendering must be willing to submit to the following 


CONDITIONS 

(a.) All labour employed to be — at the rate 
recognised by the Trade Unions in the 
district in which the club is situated. 

(b.) Work to be finished within three months of 
acceptance of contract. 

(c.) Estimates to be submitted free. 

(d.) Terms of payment to be as follows: 50 per 
cent. on completion of work, 25 per cent. 
at 3 months. Remainder at 12 months. 

(e.) Contractors to guarantee, maintain and repair 
any defect (fair wear and tear excepted) 
for 12 months, at their expense, and to 
submit plan of building required for engine 
and storage. 

The Committee of the Club do not bind themselves to accept 


the lowest, or any, tender. 
RALPH MANLEY, 
Secretary. 4304 


[Continued on nest Page. ] 
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Official Motices. —Continued. 


GLASGOW CORPORATION. 


Electricity Department. 


HE GLASGOW CORPORATION invite Tenders for providing 
and erecting Generating Plant at one or other of their new 
electricity works. Tenders will include Two Engines of 200, Two 
Engines of 400, Three Engines of 1,100, and Two Engines of 2, 200 
indicated horse-power, with Dynamos and Condensing Plant. 
Copies of the Specification and Form of Tender may be had on 
application to Mr. W. A. Chamen, Engineer, 75, Waterloo Street, 
on payment of Two Guineas, which will be returned on receipt of a 
bona fide offer. Tenders, endorsed “ Offer for Electricity Generating 
Plant,” to be lodged with the subscriber on or before TuEsDAY, 


JANUARY 21st, 1899. 
The Corporation do not bind themselves to accept the lowest or 


any offer. 
MARWICK, 
Town Clerk. 


JAD: 


City Chambers, Glasgow, 
December 13th, 1898. 4298 


TO ELECTRICAL ENGINEERS, CONTRACTORS, and OTHERS. 


HE London County Council is prepared to receive tenders for 
the manufacture, delivery, and erection complete, of four 
continuous-current dynamos, one motor-generator, two switch- 
boards with switches, measuring instruments, and other work, 
required for the proposed Victoria Embankment electric lighting 
station in the parish of St. Martin-in-the-Fields. 

Any person desiring to submit a tender may, on and after 
Wednesday, January 4th, 1899, inspect the drawings and obtain the 
specifications, form of tender, and other particulars on application 
at the Engineer’s Department, County Hall, Spring Gardens, S.W., 
and upon payment of the sum of £2. This amount will, after 
the Council, or its Committee, shall have come to a decision upon 
the tenders received, but not before, be returned to the tenderer, 
provided he shall heve sent in a bond fide tender and not have 
withdrawn the same. Tenders must be upon the official forms, 
and the printed instructions contained therein must be strictly 
complied with. The contractor will be bound by the contract to 
pay to wll workmen (except a reasonable number of legally bound 
apprentices) employed by him wages at rates not less, and to 
observe hours of labour not greater, than the rates and hours set 
out in the Council’s list, and such rates of wages and hours of 
labour will, by way of schedule, be inserted in and form part of 
the contract. Tenders are to be delivered at the County Hall in 
sealed covers addressed to ‘‘The Clerk of the London County 
Council, County Hall, Spring Gardens, London, S.W.,” and marked 
on the outside, ‘‘ Tender for dynamos, &c., Victoria Embankment.” 

No tender will be received after 10 o'clock a.m. on Tuesday, 
January 31st, 1899. Any tender which does not comply with the 
printed instructions for tender may be rejected. 

The Council does not bind itself to accept the lowest or any 
tender, and it will not accept tbe tender of any person or firm who 
shall on any previous occasion have withdrawn a tender after the 
same was opened, unless the reasons for the withdrawal were 
satisfactory to the Council. 

C. J. STEWART, 
Clerk of the Council. 

Spring Gardens, S.W. 

Dee 30th, 1898. 4337 


HOW TO MAKE AN ELECTRIC MOTOR. 


By EDWARD TREVERT. 


ILLUSTRATED WITH FULL WORKING DRAWINGS. 
Paper. Post Eres, Gd. 


H. ALABASTER, GATEHOUSE & CO., 
4, LUDGATE HILL, LONDON, E.C. 


THE ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd, 


39, VICTORIA STREET, WESTMINSTER, 8.W. 
Address; Umrpotan, Loxponx.” 


Telephone No. 419, Westminster. 
The objects of the Corporation are the development 
and financing of approved Electrical and 
Industrial Undertakings of all kinds. asx 


LITHANODE ACCUMULATORS 


UNEQUALLED AFTER 10 YEARS’ USE. 
SUITABLE FOR EVERY ELECTRICAL PURPOSE. 


(See Large Advertisement the Second Week of Every Month). 
Inspection invited, every particular given, on application to 


The Lithanode Electric Storage Co., Ltd., 


Electrical Engineers and Contractors, 
HARYEY’S BUILDINGS, 427a, STRAND, LONDON, W.C. oe, 


NOW RFE 
THE FOURTH EDITION OF 


THE TELEGRAPHISTS’ GUIDE. 


140 pp. 100 Illustrations. 
By JAMES BELL, A.I.E.E. 
(Supervisor Postal Telegraphs ). 
OFFICIALLY RECOMMENDED BY THE CITY AND GUILDS OF LONDON INGTITUTE. 


Of all Booksellers or Post Free, 1s. 6d., from 
RENTELI & CO. 


fi, LUDGATE HILL, LONDON, E.C. 


G. E. BELLISS & CoO,, Ltd., 


LEDSAM STREET WORKS, BIRMINGHAM. 
London Office:—Westminster Chambers, 9, Victoria Street, 8.W. 


MAKERS OF QUICK-REVOLUTION PATENT SELF-LUBRIGATING EXGINES 
For ELECTRIC LIGHT & TRACTION PURPOSES. 


See lllustrated Advertisement last and next weeks, 


THE BRITISH THOMSON-HOUSTON C0., Ltd., 


83, Cannon St., London, E.C., 
ELECTRICAL ENGINEERS AND CONTRACTORS. 


SEE LARGE ADVERTISEMENT IN LAST WEEK'S ISSUE 


ILLUSTRATED. CLOTH, 2s. 


SOMETHING ABOUT X RAYS 


FOR EWVERYBODY. 


By TREVERT. 
Coil and the Orookes Tube; tee with 


uorscope and other Apparatus; Index. 


The Intensit 
X Rays; The 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & OO., 


4, Ludgate Hill, London, E.C. 


Underg round 


Lambeth,London. 
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AS ADOPTED BY th onty type of ott that couta 
eee), withstand successfully 
the arduous work of the 


LIGHT AND POWER STATIONS IN | | | s@BIRMINGHAM 
THE UNITED KINGDOM. TRAMWAYS 


As supplied for 
H.M. the QUEEN’S Yacht, “‘ Victoria and Albert,’’ H.R.H. the Prince of Wales 
Yacht “‘ Oshorne,’’ H.1.H. the Empress Eugenie’s Yacht “‘ Thistle.’’ 


THE CHLORIDE ELECTRICAL STORAGE SYNDICATE, Ltd., 


Offices and Works:- CLIFTON JUNCTION, London Office:~39, VICTORIA ST., 
Near MANCHESTER. S.W. 
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UNITED ELECTRIC LIGQ| 


Head Office, Showroom and Warehouse: EDISwj 7 
West End Showrooms:—53, PARL 


LARGEST MANUFACTURERS OF 


INCANDESCENT LAMPS 
IN. THE WORLD. 


%, 

MANUFACTURED The Bulbs for 
BY THE the Lamps _ are 


made at the Com- 
pany’s Glass Works, 
Ponder’s End. 


ORIGINAL 
MAKERS 


The Company 


AT THEIR 
EXTENSIVE WORKS, is the only Firm 
PONDER’S END. in the United King- 


All other Lamps 
which claim to be of 
first quality are either 
made in accordance 
with the Edison or the Standard Lamp.—Full Size Illustration. 
Swan patents, or in | 


dom wholly manu- 
facturing every- 
thing connected 
with Incan- 
descent Lamp. 


See that every Lamp is stamped with the Trade Mark 


of these “ EDISWAN.” 
| 
ACCURATELY MARKED. | NOTED FOR ECONOMY IN 
Every Lamp being. | EQUALITY OF LIGHT 
CAREFULLY TesTeo, the | 
| Life of the POWERS. WORKS: 


BEST and CHEAPEST the END. 


BRANCHES AND AGENCIES THROUGHOUT THE UNITED KINGDOM AND IN EVSRE PART oF THE WORLD. 


SALE and 


HULL :— 
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Carr 
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SWAN 


LIGGT COMPANY, LIMITED. 


IS W IN BUILDINGS, QUEEN STREET, LONDON, E.C. 
8, PARLIMENT STREET, LONDON, 8.W. 


BRACKETS, 


STANDARDS, 
| BRONZES, al 


| &ce., &c. L AMPS, 

| LATEST DESIGNS 

DELIVERY 


An Artist Designer 
is at the disposal of * 
Customers to design 
Fittings to suit any 
existing style. 


FROM STOGK. 


CATALOGUES ON 
APPLICATION. 


Fig. 3825. 


IAL DEPGR SALE and SHOWROOMS: 
AM :— HULL :— 
Martineau 1, Grosvenor Buildings, 
a | Carr Lane. f 
5 | LE — 
127, Albion Street. Fig. 3853. 
e Street. LIVERPOOL :— 
11, St. Crescent. 

on Street. > MANCHESTER :— NOTICE.— Contractors are invited to introduce Customers to our 
4 || Victoria Bridge, Exchange 
_NEWCASTLE-ON- 
t George | 38, Grey Street. 
yORKS rs End, Middlesex: Ediswan Buildings, Queen Street, E.C. ; 53, Parliament Street, S.W. ; 

“Heath, Manchester ; 

isall ; 

een on Birmingham, Liverpool, Leeds, Manchester, Dublin, Belfast, &c., 


where they will find a large and varied stock of Electric Light Fittings 
of every description. 


j 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


PROSPEROUS 
NEW YEAR 


Will be assured 


ALL OUR 
FRIENDS 


By securing and consulting our new 


CATALOGUE. 
Now Ready. 
THE 
LIMITED. 


Head Offices and Showrooms: 


69, 71, 88, & 92, Queen Victoria Street, LONDON, 


Victoria Bridge, MANCHESTER. 
71, Waterloo Street, GLASGOW. Peel Works, Adelphi. SALFORD. pe negpapeMARK 
56, Barwick Street, BIRMINGHAM. wyonks eae Street, BIRMINGHAM. 

Branc 13, Westgate Road, NEWCASTLE- rook Green, HAMMERSMITH. 


ON-TYNE. 
9, Wiliam Street, DUBLIN. CLERERNWELL. | 1127 
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J. H. HOLMES & 60., 


NEWCASTLE-ON-TYNE, 
17, COLEMAN STREET, LONDON, E.C. 


SLOW. SPEED. 
HIGH EFFICIENCY. 


THE ELECTRICAL REVIEW. 


PUBLISHED EVERY FRIDAY, PRICE 4d. 
Office: 4, LUDGATE HILL, LONDON. 


To be obtained by order from any Newsagent in Town or Gountry. 


NOTICE TO ADVERTISERS. 


The following are the LATEST times up to which Advertisements can 
be received for publication in current week's issue :— 


New Advertisements, or Alterations to existing ones, Wednesday 2 p.m 
Small Announcements for middie pages, Thursday 2 p.m. 


TELEPHONE No, 15,077. Telegram : “INDICES,” LONDON. 


Wheatley Kirk, Price & Goulty 


(ESTABLISHED 1850 


Electrical Auctioneers, Valuers, 


AND ARBITRATORS. 
Average Annual Valuations exceed £2,000,000 sterling. 


4.9, QUEEN VICTORIA STREET, LONDON, E.C. 
CHEAP PREPAID ADYERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Ewchange, are inserted at the rate 
of ONE PENNY Per Word (minimum 1s. ). 

Three consecutive Insertions for the Price for Two. 


*,* This Scale does not apply to Trade Advertisements, terms for which 
can bz had on application. 


SITUATIONS VACANT. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ExzcotricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Original Testimonials should never be sent. 


BOROUGH OE ECCLES. 


Electricity Works. 


tae CORPORATION are prepared to receive applications for 

the position of Switchboard Attendant at a commencing 
salary of £62 per annum. Preference will be given to applicants 
who have had previous experience of accumulators and of a high 
tension alternating station. 

Applications, endorsed ‘‘Switchboard Attendant,” detailing 
experience, and accompanied by copies of not more than three testi- 
monials, should be sent to me not later than Turspay, JANUARY 3rd 
next. 

GEO. WM. BAILEY, 
Town Clerk. 

Town Hall, Eccles, 

December 23rd, 1898. 4924 


URBAN DISTRICT COUNCIL OF ST. ANNES-ON-THE-SEA, LANCASHIRE. 


~~ COUNCIL invite applications for the appointment of an 

Electrical Engineer to design and superintend the erection of 
an Electric Lighting Station and the laying of Electric Mains, and 
afterwards to take charge of the Station. Applicants should be 
experienced in central station work and in mechanical and electrical 
engineering. 

Salary to commence at £170 a year, to be advanced to £200 as 
soon as the undertaking does not require assistance from the rates, 
and afterwards proportionately to its success. 

Applications endorsed ‘‘ Electrical Engineer,” stating age and 
previous experience, with copies of testimonials, to be forwarded to 
the undersigned not later than 5 p.m., January 2nd, 1899. 

Canvassing the members either directly or indirectly will be 
deemed a disqualification. 

By Order, 
THOMAS BRADLEY, 
Clerk to the Cowncil. 


Large Stock kept of 


BOXES, 
“Instantly? London.” THE HARBURG INDIA-RUBBER C. CO. 


/ 7, 


F. WINTER, 
SITUATIONS 


8, Redeross St., 
E.O. 


NORTHAMPTON INSTITUTE, 
CLERKENWELL, E.C. 


PPLICATIONS are invited for the post of EVENING 

INSTRUCTOR in ELECTRIC WIRING. Candidates should 

have had experience in all classes of Electric Light Telegraph and 

Telephone Jointing and Wiring. Time at present required one 

evening per week. Applications should be received not later than 
January 3rd. For further particulars apply by letter to 


R. MULLINEUX WALMSLEY, D.&c., 
Principal. 


RMATURE Winders.—Permanent employment is offered to 
several first-class hands who are well used to plain and 
slotted drums.—Apply, stating salary required, 43835, ELECTRICAL 
Review, 4, Ludgate Hill, London. 4335 


SSISTANT Storekeeper wanted in London, commencing wages 

45s. Qualifications, thorough practical knowledge of electric 

light stores and parts, and of engineer’s and carpenter's tools ; 

good penmanship ; quickness at figures and accounts ; with experi- 
ence in directing packers. Age not to exceed 33 years.—Apply, 
4322, EvectricaL Revisew, 4, Ludgate Hill, London. 4922 


\ ANTED, Armature Winder (age about 30) used to winding 
Brush are lighters. Permanent engagement if services 
satisfactory.—Experience and references to 4268, ELECTRICAL 
Review, 4, Ludgate Hill, London. 4268 
A free Assistant Engineer in London generating station. 
Salary 30s. Only those who have served their time at the 
bench in recognised engineering workshops and had at least a 
year’s practical experience with high speed engines in an alternating 
current station need apply.—4325, ELecrricat Review, 4, Ludgate 
Hill, London. 43325 


ANTED, in Yorkshire, Armature Winders, thoroughly com- 
petent to wind all kinds ; permanent work to satisfactory 
workmen.—4168, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 4168 


oo Works Assistants, electric light switches and 

similar fittings, Manchester. Fair draughtsmen.—State 
experience, salary, &c.—4307, Exectricat Review, 4, Ludgate 
Hill, London. 4907 


IREMAN Wanted, well up in electric light, bells, and tele- 
phones; only first-class men need apply with references 

and particulars. — AtrFrepD J. Harrison, A.M.I.E.E., Electrical 
Engineer, 4, The Broadway, Wimbledon. 4 


SITUATIONS WANTED. 


Where Advertisements are to be answered to a given number, let'er or 
nom de plume at the ELectricaL REvIEw Offive, app'ications for names and 
addresses of the Advertisers will be totally disregarded. 


CTIVE, intelligent, handy man requires Situation; used to 

driving small hauling engines, stoking Galloway boilers; can 

turn hands to almost anything.—4343, ELectricaL Review, 4, Lud- 
gate Hill, London. 4948 


ae R, Competent Electrical and Mechanical Engineer 
with nine years’ practical experience and first-class theo- 
retical knowledge, requires responsible position in good firm or 
central station. Good business qualifications, experienced in 
drawing out specifications, estimating for and taking charge of work 
and men.—Address, 4248, Erectricat Review, 4, Ludgate Hill, 
London. 4048 


A DVERTISER seeks responsible position. Many years manager 
and engineer to two of the largest London houses ; undeniable 
reference.—CRramP, 31, Doynton Street, Upper Hoiloway. 4267 


(Continued on neat page. ) 
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SITUATIONS WANTED.—Continued 


YOUNG Man (20), with thorough knowledge of electric bells 

and. accessories seeks Situation as traveller or salesman. 

Five years with well known electrical sundries firm.—Address, 
2, Sutherland Avenue, W. 


LECTRICAL Engineer, A.I.E.E., desires re-engagement ; 


12 years’ experience, central station designing, erecting 


plants, power work, estimating; excellent testimonials.—Apply, 
4282, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 4282 


LECTRICAL Engineer, B. A., A.I.E.E., age 26, with several 
years’ experience in the designing and testing of dynamos, 
alternators, transformers, &c. “ and in central station eer 
desires post with consulting engineer or manufacturing firm.—4312 
ELEcTRICAL Review, 4, Ludgate Hill, London. fo 


LECTRICAL Engineer wants position as manager to firm of 
electrica! supply stores in London. Could influence business 

of a large firm of installation contractors. Has had three years’ 
experience managing firm in the Midlands; highest references.— 
4338, ELectricaL Review, 4, Ludgate Hill, London. 4888 


LECTRICAL Engineer, young, thorough practical and theo- 
retical training, excellent motor car and accumulator experi- 

ence, fluent French, German, Spanish, desires re-engagement.— 
Address, 4341, ELectricat Review, 4, Ludgate Hill, London. 4g 


ogg tes (22) seeks employment as improver in a good 
firm. Has had experience in all kinds of installation work.— 
4331, ELectRicaL Review, 4, Ludgate Hill, London. 4981 


OREMAN.—Speciality, switchboards, measuring instruments, 

and electric light accessories, practical mechanic accustomed 

to work to competition ae and accurate cost keeping ; 14 years 
in the trade.—‘‘ B. W. J.,” 239, Holloway Road, N. 4380 


-OUSE Wireman wants work, own casing.—PHILLPoT, 13, Mill- 
brock Road, Brixton. 4340 


ARTICLES WANTED. 


Where Se be iven number, letter, or 
Review Office, for names and 


nom de plume at the ELECTAICAL 
addresses of the Advertisers will be entirely 


LATINUM in any form and quantity, purchused at highest 
prices by DERBY fi Co., 44, Clerkenwell Road, London. args 


ANTED, a good second-hand Ship Lighting Set, output 00 

or 110 volts and abont 100 amperes. Exact particulars 

must be stated as to the dynamo, whether shunt or compound 
wound, also give maker’s name. As to the engine give maker’s 
name, state whether simple or compound, and give the dimensions 
of the leading parts, state price and where the set can be seen.— 
Apply, Lonpon ExectricaL Cas Company, Limitep, Juxon Street, 


Lambeth, S-E. 
ANTED, Electric Lam and Scrap Platinum. —Eprr 
’ AND Co., 29, Ludgate London. «10 


\ JANTED, High-class Second-hand Electrical and Physical 
Apparatus, Small Dynamos, Motors, Transformers, Bridges, 


Wimshursts, &. 57, Edgware Road, W. 
_ 8154 


ANTED, Plant, 53 E. P. 8. K 31 Cells, 24-B. mF. 
Crossley’s Gas Engine, Dynamo 135 v. x 130 amps. or 
nearest.—Letters only to ‘‘ ENGINEER,” 83, Burghley Road, High- 
gate Road. 4389 


MISCELLANEOUS. 


Where Advertisments are to be answered to a given number, letter, or 
nom de plume at the Exzorricat Revizw (Office, applications for names and 
addresses of the Advertisers will be totally disregar ed. 


CCUMULATOR CHARGING. & Co., having 
plant specially adapted for this purpose, charge cells of all 

sizes promptly, thoroughly and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, E.C. 
( Telephone No. 65,266). 7865 


ANTED, Regular Job, steam engines, gas, electric plant, 
pumps, saw mills; good references; age 30.—F. HuBBaRD, 


Blythewood, Maidenhead. 4338 


ARTICLES FOR SALE. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the EtectricaL Review Office, applications for names Be 
addresses of the Advertisers will be — ee 


ELECTRO-PLATING AND ELECTRIC LIGHTING WORKS, 
Situate in WEIR STREET, BLACKBURN. 


O BE SOLD as a going concern or in lots to suit purchasers, 
the whole of the plant, machinery, and stock at the above 
premises. 
Drivine Power consists of vertical boiler and new Marshall’s 
9 x 12 engine. 

PrLant.—One depositing dynamo, 10 volts, 300 amperes. 
One plating dynamo, 8 volts, 100 amperes. 
One lighting dynamo, 60 volts, 50 amperes. 
Three nickel-plating tanks. 
One copper depositing tank. 
One silver depositing tank. 

With all the requisite dipping, striking, and scouring tanks. _ 
PoiisHING DEPARTMENT contains double ended polishing lathe, 
roller polishing lathe, scratch brush lathe. 
Slide lathe 14 ft. bed, 12 in. centre. 
Lacquering table with shelf and burners. 

The plant is being used for the purpose of depositing copper on 
iron shells for calico printing, also for nickel plating engraved 
rollers up to 72” long x 18” diameter. 

All classes of nickel plating, silvering and gilding for the trade 
is carried on including bicycle fittings. 

The purchaser will be expected to take over the solutions, anodes, 
resistances, and instruments, all of which are guaranteed in perfect 
working order. 

Bobs, scratch brushes, buffs, and polishing materials. 

The works are thoroughly equipped with all necessary shafting 
and belting for driving, shelving trade utensils, workmen’s tools, 
ladders, &c. 

Corporation electric energy is laid on for purpose of driving the 
plant: by means of motor instead of steam. 

There is good connection already established in the district, 
and a splendid opportunity is afforded for a small capitalist. 

The premises can be seen at any time by arrangement. 

_ Apply 4281, ELECTRICAL Bavisw, 4, Ludgate Hill, London. 491 


YNAMOS ‘and Motors. —Several good secondhand for sale. 
State requirements. —Currtine Bros., Derby. 4288 


\YNAMOS and Motors, with latest improvements. Excellent 
terms for pushing installation firms. — Address, ‘“E. R.,” 
care of Street’s, 164, Piccadilly. 4290 


OR Disposal. —Small electric light, &e., contractor's business 
(London), having a good and rapidly agg: trade con- 


nection. First-class opportunity for acquiring good sound 
business on most advantageous terms.—Address, 4317, ELECTRICAL 
Review, 4, Ludgate Hill, London. 317 


OR Sale.—WatTeER-TUBE 30-H.P., insured 50 Ibs. 
working pressure, fittings complete; also fitted with patent 
smokeless door, and 20 feet iron chimney (what offers ?). 
Donxry Pump by Hulme & Young, 600 gals. per hour capacity, 
steam pressure 60 lbs., very little used, £15. 
Horizontat Steam Eneine by Deakin & Parker, Patricroft, 
8-H.P. at 60 lbs. pressure, in good condition, £10.—4326, ELEc- 
TRICAL Review, 4, Ludgate Hill, London. 4826 


A CCUMULATORS (old), Copper Cable, Scrap Metal, Metal 
Dust, and Metal Refuse of any kind bought for cash.—Write, 
A. Brown, 77, Lansdown Road, Dalston, London. 8678 


GENCY.—Wanted by an electrical firm in the City with good 
showrooms, stores, offices, &c., one or two good agencies for 
electrical accessories. — 4327, ELECTRICAL Review, 4, Ludgate 
Hill, London. 4997 


‘N ENTLEMAN, Electrician, with long experience and large con- 

nection, desirous of buying small manufacturing business or 

joining as active partner. Strictly confidential.—4342, ELEcTRIcAL 
Review, 4, Ludgate Hill, London. 4342 


REFERENCE BOOK OF 


TABLES & FORMULAS 


ELECTRIC STREET RAILWAY ENGINEERS. 


AREANGED AND COMPILED BY 


A. BE. 
Author af Blecirte Lighting Spectpcations for the Use of Engineers and Arshtsects). 


In th collected the principal tables and 


London: H. ALABASTER, GATEHOUSE & O0., 
4, LUDGATE HILL, LONDON. 


CrotH. Post Freer, 4s. 


Electrical Measurements, 


FOR AMATEURS, 
By E. TREWERT. 


Mustratea with nearly 0 engravings. A practical book for practical men. Every 
amateur or student of electricity needs this book. 


London: H. ALABASTER, GATEHOUSE & CO., 
4, LUDGATE HILL, LONDON, E.C. 


Cloth. Post Free, 2s. Illustrated with Working Drawings. 


HOWTO BUILD A FIFTY-LIGHT DYNAMO 


OR FOUR HORSE-POWER MOTOR. 
By A. WATEZON. 


H. ALABASTER, GATEHOUSE & CO., 


4, Hill, London. 


; 
; FOR 
: 
beginning with the steam plant and successively cars 
and r equipment, overhead — Peck work, and miscellaneous tables and 
a formuls in constant use. A number of the tables and formuls# are original while 
: many others have been modified and extended to adapt them to the conditions i 
imposed in electric street railway work. . 
#0 BE OBTAINED FROM 
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118 & 120, CHARING CROSS ROAD, 
LONDON, W.C. 


One of many Special Lines. 


Bracket No. 9,520. 


UPTON Midget Are Lamps 
FOR ALL CIRCUITS. 


BOTH PRICES AND QUALITY ARE RIGHT. 
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“STILL” 


Large Stock kept of all 


To be had of all the Principal Electricians 
throughout the Kingdom, 
OR OF 


W. M. STILL & CO,, 


2%, Charles 8t., Hatton Garden, 
UONDON. 8571 


(INCANDESCENT LAMPS. 


Candle-Powers and Voltages. 


JOHNSON & PHILLIPS, 


15, Union Court. Cid B-oud &t., B.0., amd Ghariton, Kent. 


MAKERS ef the mest modern machines fer 
GABLE MAKING CABLE LAYING 
STRANDING. BRAIDING. 
TAPING. WINDING 7 
GCOMPOUNDING. LAPPING. 
RUBBER, BILK & COTTON COVERING 


ULPHURIC ACID.—Specially made all strengths for Acoumu- 
lators. Enquiries solicited.—JoHn NicHoison & Sons, Lrp., 
Chemical Works, Leeds. 2080 


Mr. J. G. LORRAIN, M.1LE.E., MI.ME., &c. 
Fellow of the Chartered Institute of Patent Agents. 


Norfolk House, Norfolk St., London, W.C. 
“PATENTEE'S HANDBOOK” Post Free on Application. 1187 


Wy onderful 


LABOUR SAVING. 


For Sale 
or Hire. 


LADDERS, STEPS, 
TRESTLES, &c., 


of ail kinds. 


Heathman & Co 


ENDELL STREET, LONDON, W.O. 


(Branch Store at 7, Pentonville Road, N.) 


HEATHMAN’S | 
TELESCOPIC gp 


OPPERMANN’S 


PLATING & DEPOSITING DYNAMOS 


USED BY ALL THE PRINCIPAL LONDON PLATERS 
li 
Gilding. Brassing, Coppering, &c. 
Dynamos and 
Plant lent on hire. 
PRICES OF DYNAMOS FROM 86. 
Sond for Oatalegue and Testimonials. 


CLERKENWELL, 
ELECTRIC WIRE CASINGS 


BLOCKS, CLEATS, BOARDS for SWITCHES 
IN STOCK & MADE TO ANY DESIGN. 
ACCUMULATOR CASES, 
BATTERY BOXES, &c. 


MADE TO ORDER ON SHORTEST NOTICE, 

YARDS (ip WILSON STREET, FINSBURY, E.G. 
and MILLS | RD., Green St., BETHNAL GREEN LE. 


ELECTRIC WIRE a CABLE MACHINERY 


_ Of the most modern , for covering with _— Cotten, 
Hemp, Jute, ab , &c., Taping, &c. 


Machines for B Measuring, Compounding, 
Vi Stranding, Oable Serving, 
Waxing, Oore Serving, Oable Sheathing. 
The largest stock of patterns in the Trade. 
Special machines designed and constructed. 
Machines kept in Stock ready for Immediate Delivery. 


THOMAS BARRACLOUGH, 
and Piaker. 
Offices:—20, BUOKLERSBURY LONDON, 1151 


Fully Illustrated. Paper. Post Free, 4s 6d. 


THE ELECTRIC RAILWAY 


By FRED H. WHIPPLE. 


CONTENTS Chap. I., Historical of the Modern Method of 
Producing Electricity ; Chap. II., How Electrivity is Mechanically Produced; 
Chap. III., Practical houghts upon the Lines of Force and the Production of 
Motion ; Chap. IV., Something about Prim and Secondary Batteries; 
Chap. Vv. How Electricity is Applied to Street pervad. Chap. VI., The Appli- 
— of the Motor to the Car; Chap. VII., Early Attempts at Electric Propul- 

sion, with the Roads now in Operation; * Chap. VIII., 8ome. of the so-called 
fh, stems” of Electric Street Railways; Chap. ix, Application of Electricity 

levated and Railways; x, Cost of Producing, Trans- 
Sane and Applying Electricity for Btreot Railway Purposes; Chap. L, Some 
further Comparisons of Electric Propulsion with other Methods; Chap. aoe 
The Electric Motor for Stationary Power Purposes; Chap. XIII, The 
tance of Economical Steam Power to the Electric Gens: Chap. XIV. Phe 
pmo of Water Powers for Electric Transmission; Chap. X The Pur 

ase and Care of Good Belts; Chap. XVI., Conclusion—Some of the Possi- 

filities of Electric Street Car Propulsion. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & om, 
4, LUDGATE HILL, LONDON, E.C. 


ILLUSTRATED. CLOTH. 


3s. 6d. POST FREE. 


POLYPHASED ALTERNATING CURRENTS, 


CONTENTS :—Introduction. I. Triphased 


1. Generation. Chapter 2. Transformation. 


Currents. 
Chapter 8. Applications, Electric Lighting, Motors. Chapter 4. Multiple Transformers. 
Il. Diphased Currents. Chapter 1. Generators. Chapter 2. Transformers. Chapter 8. Motors. Chapter 4. 


Multiple Transformers. Appendix A. Appendix B. 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 


} LONDON. | 


JACKSON-MENSING LAMPS 


PRICES AND FULL PARTICULARS ON APPLICATION TO 
P. R. JACKSON & CO., Ltd., Engineers, Salford Rolling Mills, Manchester. — «» 
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SCIENCE PROGRESS : 
A QUARTERLY REVIEW OF CURRENT SCIENTIFIC INVESTIGATION. 


Edited by J. BRETLAND FARMER, M.A., 
WITH THE CO-OPERATION OF A POWERFUL EDITORIAL COMMITTER. 


CONDUIT. ON SELECTION IN MAN (continued). By J. F.R.S. 

THE, ZEEMAN EFFECT AND DISPERSION. By G. F. Firzoxnat, 
TRE IDEAL SYSTEM OF WIRING | ——* of Natural and Experimental Philosophy in nity ege, 
ADVANTAGES: "Se. and SOME RECENT WORK UPON MUSCLE AND NERVE. By Francis Gorcn, 
ECONOMY , L.IG S : . F.R.8., Waynflete Professor of Physiology in the University of Oxford. 


} H 
BAD on TELEPHONES. NOTES ON PARASITES By Arraua E. Suirtey, M.A., Fellow of 
aPLETE MECHANIC Christ’s College, Cambridge. 

T ENAM | FLORAS OF THE PAST; THE WEALDEN. By A. C. Szwarp, F.R.S., 

ENAMELIED STEEL une a1 Lecturer on Botany in the University of Cambridge. 

IMMEDIATE FROH STOCK. 


REVIEWS OF BOOKS. 
Price 3s., or 88. 3d. post free. Subscription Price 10s. 6d. per annum. 


PRICE LISTS -THE- SIMPLEX STEEL. 
APPLY To Now ready, Vol. VII. (Vol. Ging Prine 8vo in Handsome Cloth 


London— 
London Office—Mansion House Chambers, 20, Bucklersbury, E.C. THE SCIENTIFIC PRESS, Ltd., 28 & 29, Southampton St., Strand, W.C 


“CAVERSHAM” ART METAL WORKS 
44, CAVERSHAM "ROAD, LAMP 
KENTISH TOWN, N.W. 


2 
Cheap a 2 
High-Class | 2.3 
itti 2 
- Any description of Fitting 
C, Continuous Cu t Enclosed Arc 150—200 h Send Lists 
No. 748. With Special Luminous Globe (Registered). 
CATALOGUES READY EARLY IN THE NEW YEAR. wx: H. VY. JAMES & MILLS, 


CROFT STREET, PENDLETON, MANCHESTER. 4015 


36 KILOWATTS AT 110 VOLTS AT 850 REVS. 


MERSEY DYNAMOS 


AT ANY VOLTAGE 


DYNAMOS 


AND MOTORS. 


From 3-H.P. UPWARDS. 


MOTORS 


For 


Arc and Incandescent Lighting, Driving Cranes, 
J Hoists, Pumps, 


Transmission of Power, = & = Tool 
Electrolysis. 


COMBINED PLANTS for SHIP LIGHTING, &e. 
McGLURE® WHITFIELD, 


ENGINES and BOILERS supplied and fixed with all Accessories. a - 

FEED WATER HEATERS, CONDENSERS & COOLING PLANT. a“ 

STEEL and COPPER STEAM PIPES and Bends, &c. 

VALVES and EXPANSION JOINTS, &c. 

SHAFTING, PULLEYS, &c., 
supplied and fixed. 

FORGINGS supplied and 


Prices & Full Particu- 
lars on application. 


STOCKPORT 


Telegrams: 
McClure, Junr., Stockport. 


MACHINING 

and WHEEL CUTTING of every 
description. 

CASTINGS in Iron, Gun Metal, Phosphor 
Bronze, Brass and Aluminium. 


Special Alloys Cast. Repairs Promptly Executed. 
Established 1855. Write for Estimates. 


258, EUSTON ROAD, LONDON, N.W. om _ 
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PRICES CONSIDERABLY REDUCED, PRICES CONSIDERABLY REDUCED. 
BUSS-SOMBART’S 


TACHOMETERS 


PORTABLE AND STATIONARY 


Over 5,000 in use. 


UNEOUALLED FOR PERMANENT ACCURACY Ma 
AND WORKMANSHIP. 


Used and constantly ordered by the ci f 


AKTIEN. GESELLSCHAFT STRUBE, Magdeburg. 


Manufacturers of Copper and Bronze for all Purposes, 


FORGES, FOUNDRY, ROLLING & WIRE-DRAWING MILLS AT HAVRE, FRANCE 


pAiLy COPPER output: 100 Tons. 


Contractors to most of the European and Colonial Governments and Railway Companies, and to the 
Principal English and Continental Cable and Insulated Wire Manufacturers. 


SPECIALITY:—TROLLEY WIRE AND RAIL BONDS. 


ELECTRICAL AND MECHANICAL PROPERTIES TO ALL SPECIFICATIONS. 


IMPORTANT.—The regular daily Mail 
Service between France and England 
ensures prompt deliveries. 


Sole Agency and Depét for United Kingdom and Colonies : 


AWD 
8, EAST INDIA AVENUE, LONDON, E.C. | 


Telephone No. 1600, Avenue. Telegrams :—‘‘ Espir, Lonpon.” 3481 


SAMPLES AND LISTS FREE TO THE TRADE 


Telegrams :—‘ Castes OLD CHARLTON.” Telephone :—28 Woolwich. 


Johnson & Phillips’ Electric Cable Works, 


“nav: OLD CHARLTON, KENT. 
THOUSANDS OF MILES READY FOR. IMMEDIATE TELIYERY. 


Depéts:—London, Manchester, Glasgow, Brussels, and Sydney. 


Speciality + — BROOKS’ SEMI-SOLID SYSTEM OF UNDERGROUND MAINS. 
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J PITHKIN 


MANUFACTURER OF 


ELECTRIC HAND LAMPS 


Of all descriptions. 


Miners’ Electric Lamps. 
Portable Batteries. 
Surgeon’s Batteries. 
X-Ray Coil Batteries. 
Oyclist Electric Lamps. 


PRICE LISTS 56, RED LION STREET, 


PER RETURN. CLERKENWELL, E.C. 
BEST. CHEAPEST. 
or % All the Lighter Br lator Supply. 


Apply for Full pa W. A 4, Great Winchester 
Particulars to B RNARD, Street, E.C., or 
13, Brownlow Street, Holborn, W.C. nd Re-Charging and Repairs]. 


Sole Agent for the Sale of the Q. & V. Batteries in the United Kingdom. 


These Batteries are Manufactured by ELECTRICAL STORAGE CO., 
Battery Makers by Appointment to H.M. the Queen. 


To be used with one 
only. 


IMPROVED 
For domestic purposes TAGHOMETERS 4 
and for distances. AND 
| TACHOGRAPHS 
Sole Agents He the United Kingdom— Manufactured by 


POLLAND & CO., J. BUNDSCHUK, 


e Magdeburg. 
5, ST. NICHOLAS BLDGS., NEWCASTLE-ON-TYNE. 17 Years’ Experience. 


Moderate Prices. 3890 


Makers 


Fitted with Improved Patent Self-Oiling Bearings, 
Adjustable or fixed Field-Magnets. 


ALSO MANUFACTURERS OF 
ALTERNATORS AND 
TRANSFORMERS. 


CORRESPONDENCE SOLICITED AND RSTIMATES GIVEN. 
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HIGH-SPEED ENGINES 


For ECONOMY in 
STEAM, OIL & ATTENDANCE. 


Single Expansion, Compound, 
or Triple Expansion. 


SIMPLE, SILENT, SELF-LUBRICATING 
ACCESSIBLE AND DURABLE. 


RESULTS and prompt delivery 
guaranteed. 
= 


FULL PARTICULARS ON APPLICATION. 


al 
WATER-TUBE BOILERS, 
CORLISS and other ENGINES, 
CONDENSING and EVAPORATING 
APPARATUS, &c., &c. 


MIRRLEES, WATSON YARYAN 


Established 1840. 


SCOTLAND STREET IRONWORKS, GLASGOW. - 


pas 
= 
‘ pear the end of the month's trial, april goth, you will 68 glad to heat 
that your furnace pas the guarantee the amount per unit generate” in coal nas 
heen PY 4175 cent’ and per nit sold go cent 
slight amount when the poile” nas bee” forced pard wo nave on several pcoasions 
gptained an evaporation of over g,00° jbs* per pour (poiler peing tworflue pancs’ 
30 DY 7 feet 6 inches): 
There js little goubt that the poard at their next meeting will gocid® to add thes® 
furnaces to the two romain poilers 
ow ane grove was we nave ane orde® qor 
— — 
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MAKERS OF 


DYNAMOS, MOTORS. 


OPEN OR ENCLOSED. 


Fig. 187.—FOUR-POLE DYNAMO WITH SLOTTED DRUM ARMATURE. 17 


PRESSSPAHN 


FOR INSULATING DYNAMOS, MOTORS, ALTERNATORS &c. 
Stocked by The INTERNATIONAL TRADING CO., Cornwall Buildings, 35, Queen Victoria St, E.C. 


Telegraphic Address :—“ SOLAR, BIRMINGHAM.” 


ELECTRICITY METERS 


The Best in the Market. 
Approved by the Board of Trade. 
Patents Upheld in Court of Queen’s Bench. 


‘Qe _MANUPACTURERS AND OTHERS INFRINGING THE COMPANY'S PATENTS WILL BE PROCEEDED AGAINST. Sag 


Great Britain, Messrs. VENNER & CO., B.W. I 
1160 
Established 1827. Telegraphic Address : ‘‘ Unsworth, Derby.” 


Manufacturers of Electrical Wires of every description for Electrical Instruments, li Machines Telephones, and Electric Bells. 
INSULATED LINE WIRES AND CABLES. 
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RANSOMES, SIMS & JEFFERIES, 


LIMITED. 


ALL CLASSES OF ENGINES AND BOILERS 
FOR ELECTRIC LIGHT INSTALLATIONS. 


With Throttle Valve or Patent Automatic “Shaft” Governor. 


/ 


ENGINES AND DYNAMOS COMBINED AND TESTED. 
ORWELL WORKS, IPSWICH. 


9, GRACECHURCH STREET, LONDON, E.C. 


OaTALOGUES AND PRIOES ON APPLICATION. 083) 


= 
= 
! 
pa. 
| 
ie = 
= 
i c| \\ 
iv 


ENCLOSED LONG-BURNING 
ARC LAMPS, 
CONTINUOUS 


burning Direct on 100-Volt Circuits. 


Price Moderate. 
LIBERAL DISCOUNTS TO THE TRADE. 


CAN EE ARRANGED TO BURN 
2 Lamps in series on 200 Volts Continuous, 
2 Alternating. 


Or 1 teniie on "200 Volts Alternating, without 
waste of power. 


FOR FURTHER PARTICULARS APPLY TO THE MAKERS— 


CROMPTON 


LIMITED. 
ARC WORKS, CHELMSFORD. 
PROMPT DELIVERY, EITHER TYPE. nn 
N.B.—Crompton & Co., Limited, make a speciality of Carbons for Enclosed Lamps. 
DN HR 


OIL AND GAS ENGINES 


From } B.H.P. to 20 B.H.P. 
OIL ENGINES, GAS ENGINES, PETROLEUM SPIRIT (BENZOLINE) 
ENGINES. DYNAMOS, COMBINATIONS OF ENGINES 
AND DYNAMOS. 


Telephone No. 48, EcciEs. Telegrams: “ THEOREM, PATRICROFT.” 


London: NORRIS & HENTY, 36, Upper Thames Street, B.C. 


Telegrams “ NornoDESsTE, LONDON.” 


GARDNER & SONS, 


— 
— 
| 
af 


December 20,1808] THE ELECTRICAL REVIEW, xv 


AUTO-CAR 
CELL, 


LIMITED. 


IMPORTANT NOTICE. 


Owing to the demand for STORAGE BATTERIES to discharge at 
high rates, the E.P.S. CO. are manufacturing a cell 
capable of being discharged in 


ONE HOUR. 


This Cell embodies the Latest Improvements of the E.P.S. Plates 
and corresponds to the 


CONTINENTAL TYPE 


largely employed abroad for Electric Tramways and Power Stations. 


STORAGE BATTERIES 


IN THE UNITED KINGDOM ALONE 


400,000 


AT PRESENT IN USE. 


ALL THE ABOVE WERE 
ENGLAND. 


4, GREAT WINCHESTER ST., LONDON, E.C. 


i BY SPECIAL 1 
_ TO H.M. THE QUEEN. 
i 
| 
} 
| 
| 
| 
i 
| q 
ig 
FER. 


OIL ENGINE. 
Telegrams NORNODESTE, Lonpon.” 
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Glectrical & Telegraph Gnogaineers. 


MANUFACTURERS of Standard Motors and Complete Equipments for Electric 
Railways and Tramways. 


SIEMENS’ Bi-polar and Multi-polar Direct-coupled Railway Generators. 


Siemens’ Standard Mining and Contractors’ 15 B.H.P. Loco., will haul a train of trucks weighing]7 tons at a speed of 8 miles 
per hour on the level. 18” gauge. 


As Supplied to 


THE CONTRACTORS for the TUNNELS of the CITY AND SOUTH LONDON RAILWAY EXTENSIONS. 


This Design of Loco. is also made for other gauges and powers. 


Electrically Driven Air-Brake Compressors. 

SIEMENS’ Improved Electrically-Driven Worm-geared Treble Ram Pumps for Boiler Feeding, 
Mining, and all other purposes. 

Direct Current and Alternating Current Motors and Transformers for Electrical Trans- 
mission of Power. 


Cc for 


The Complete Equipment of Electric Railways and Tramways, 
Lighting and Transmission of Power Plants. 


OFFICES :—LONDON: 12, Queen Anne’s Gate, Westminster, S.W. NEWCASTLE: 21, Grainger Street West. 
GLASGOW: 261, West George Street. SYDNEY, N.S.W.: 65, Pitt Street. 
WYORKS :—WOOLWICH, KENT. MELBOURNE: 22, Market Street. - 


Cable Address :—‘‘ Siemens, London.” Codes A.B.C.,” “A 1,” ‘ Engineering,” ‘“‘Moreing & MeOuteheons.” 
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DP, 


ACCUMULATORS 


The unparalleled success of the D.P. Battery 


has brought a number of imitations into the 
market. 


Purchasers should see that they get the 
D.P. Cells installed, as used at Chatsworth, 


“Wynyard Park, Bank of England, &c., and should 


not be put off with any of the newer batteries 
which have not stood the test of time. 


Many of the above cells have been in use 
for seven years without repairs, and have then 
required positives alone, representing a main- 
tenance cost of 44 per cent. per annum. 


HEAD OFFICES (to which all communications should be sent): 


66, VICTORIA ST., WESTMINSTER, LONDON, S.W. | 


Telegrams :—‘‘ AccuMULATOR, LoNDON.” Telephone :—71, Westminster. 


Works: CHARLTON, KENT, and BAKEWELL, DERBYSHIRE. 
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Cable Address :—‘‘ Siemens, London.” Codes :—‘ A.B.C.,” “A 1,” “Engineering,” “‘Moreing & MeOuteheens.” 
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JANDUS PATENT ARG LAMP. 


GOLD MEDAL, HULL EXHIBITION, 1898. 


It is claimed that the Master Patents held by the Jandus Are Lamp and Electric Company control the arrangements 
which are essential in every successful enclosed arc lamp. 
The Only Lamp that is trimmed without removing the Globe. 
Cannot get out of order, as it has Only One Working Part. 
No other Carbons should be used in the Jandus Lamp except those supplied by the 
Firm, for which the Lamps sent out are adjusted. 


{December 80, 1898. 


JANDUS ENCLOSED ARC LAMP 


BURNS 150 to 200 HOURS WITHOUT RETRIMMING. 
No hissing. No danger from falling particles of Carbon. No skilled labour required. 
A steady light. A great saving in cost of Carbons. 
Gives the same useful light as the open arc lamp for the same expenditure of power. 
No flimsy racks, clockwork, or flexible cords are used in this lamp. 


Burns singly on circuits of 90 to 200 volts, 2 in series on all voltages from 200 to 250, and 3 or more in series 
if fitted with automatic cut-out. 


THE ENCLOSED ARC LAMP. | THE ENCLOSED ARC LAMP. 
THE ENCLOSED ARG LAMP. | THE ENCLOSED ARC LAMP. 
THE ENCLOSED ARG LAMP. | THE ENCLOSED ARG LAMP. 


The phenomenal success of the Jandus Lamp, which was the pioneer in enclosed are lamps, has brought a host of 
imitations. Users should not be put off with the cheaper lamps. 


Sole Agents for the English Company: 


DRAKE GORHA 


Head Offices: 66, VICTORIA STREET, WESTMINSTER, LONDON, 8.W. 


Branch Offices at MANCHESTER and GLASGOW. 
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(PA TENT.) 
Suitable for High or Low speeds. 


: = Made also as Fast and Loose Pulley. 
4 A Specially applicable for Electrical Work. 


OVER 100,000 H.P. AT WORK. 


COWLISHAW, VALKERE & C0. LT. 


Engineers and Irontounders 
ETRURIA, STOKE-ON-TRENT. 
4GENTS WANTED WHERE NOT ALAEADY BEPRESENTED. 


S| Manufacturers of 


HIGH-CLASS HIGH-SPEED 


STEAM 


“ELECTRIC LIGHTING 
ELECTRIC TRACTION, 


INDEPENDENT JET AND 
SURFACE 


HEAVY CRANK LATHE. 500 H.P. CRANK SHAFT IN SAME. 


Send Your Enquiries and Specifications to 


LIMITHD. 


Improved designs of our Specialities in 


SMALL ELECTROMOTORS 


For both Continuous and Alternating Currents. 


I) TABLE FANS, AIR PROPELLERS. 


SHBND FOR CATALOGUS 


Elmwood Electrical Works, Leeds. ,. 


| 
| 
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Branch Offices at MANCHESTER and GLASGUW. 
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COMPANY. 


TELEPHONE 


FOWLER-WARING 
LIGHT 
CABLES 


OF KINDS. 


WESTERN 


79, GCOLEMAN STREET, E.C. 


Works:—-NORTH WOOLWICH. 


CHICAGO. NEW YORK, ANTWERP, PARIS, AND BERLIN. | 
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THE BUFFALO INJECTOR. a TRIPPS METALLIC — 


PRESSURE 
BOILERS. 


LONDON _ nes" only Scientific 


> THE BUFFALO TOR 


Illustrated Catalogue with Prices and full particulars of both classes of Injectors, on application. 


s« GREEN & BOULDING, Engineers, 


105, BUNHILL ROW LONDON, E.C. “LONDON.” 


“NATIONAL” GAS AND ENGINES, 


Tj Otto ” 


Reliable. 
Thousands at 
work. 


ENGINES SPECIALLY CONSTRUCTED FOR ELEOTRIC LIGHT. 
SELF-STARTERS TO ALL LARGE SIZES. ONE HUNDRED ALWAYS IN PROCESS. 


Write for Tews#tt inis amd Prices to the 


“NATIONAL” GAS ENGINE CO., 


ASHTON -UOUNDER-LYNE. 


HIGH EFFICIENCY 
LOWRIE-HALL INTRODUCED IN 1886, 


PATENT. Tra ns fi Ormers THOUSANDS IN USE. 
ALTERNATORS, 


Dynamos, Motors, Switchboards, 
COMPLETE ELECTRICITY WORKS EQUIPMENT: 


JOHN FOWLER CO. Lo, LEEDS. 


WORKS USING OUR APPARATUS:—Leeds, Eastbourne, West Brompton, Madrid, Dublin, Burton-on-Trent, Reading, Islington, 
Avila, Coventry, Blackpool, Newport, Toro, Buenavista, Sanildefonso, Ayr, Wakefield, Halifax, Harrogate. 
IN PROGRESS :—Malaga, Wakefield, Newport, Menston (Electric Tramway), Capetown, Leeds Electric Tramways, &c. ‘xs: 
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oA. =.” Sw 


For 220—250 Volt Circuits. 


LIGHTNING BREAK. 
LARGE CONTACT SURFACE. 
AMPLE CARRYING CAPACITY. 


QUICK DELIVERY OF ALL SIZES 
PRICE VERY MODERATE. 


OPTIMUS WORKS CO., 


Sampson Road North, 
SINGLE POLE. BIRMINGHAM. 


INSULATING PRODUCTS. 


VULCANITE AND EBONITE. 


CELLUVERT FIBRE. 
SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
VULOANITE OELLS AND PATENTED SEPARATORS FOR SEOONDARY BATTERIES 


Pure Para Telegraph Strip, Insulating Tape, ¥c. 
Patented ‘Non-Stretching Pure Rubber Insulating Tape, 
Rubber Goods of all kinds for Electrical Purposes. 


PATENT COTTON “SIMPLEX” BELTING 


FOR DYNAMO, MAIN, AND OTHER DRIVING. 


Valves Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments and a 
kinds of India-Rubber Goods in Stock, and to Order. 


PRICH LIstTs ON APPLICATION TO 


DAYID MOSELEY & SONS, 


CHAPEL FIELD WORKS, ARDWICK, MANCHESTER. 


WARHHOUSES: 
2, 4 & 6, New Brown 8t., MANOHESTER. 57, Miller Street, GLASGOW. 20, Rue des Marais, PARIS. 
14, Aldermanbury Avenue, LONDON, E.O. Union Chambers, BIRMINGHAM. 14, Place Sainte Gudule, BRUSSELS. 


MOSELEYS,” MANCHESTER, LONDON, GLASGOW. 


BLOT ACCUMULATOR. 


Maximum Electrical Surtace. 

High Capacity and Efficiency. 

Rapid Charge and Discharge. 

Immunity from Buckling. 

Absolute and Efficient Conductivity between 
Active Material and Frame. 

Durability. 

Low Maintenance Cost. 


G. R. BLOT & CO., uae 
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IN PROGRESS :—Malaga, Wakefield, Newport, Menston (Electric Tramway), Capetown, Leeds Electric Tramways, &e. ‘459 


. LONDON AGENT :— 
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BECKER 


52, RIVINGTON STREET, CURTAIN ROAD, 
LONDON, E.C. 


MOTORS 


CONTINUOUS and ALTERNATING 
CURRENT 


MOTORS from 4 to 200 H.P. 
MOTORS CAN BE SEEN RUNNING IN OUR SHOWROOM. 


DYNAMOS FOR ELECTRO-PLATING AND DEPOSITING. 
PLEASE WRITE FOR CATALOGUE. 2418 


“@ &C 19 AUTOMATIC STARTING BOX FOR MOTORS. 


ARC LAMPS.” 


re 

No Outer Globe Re 
quired. 

Arc is Hermetically Sealed. Pte 


No Gases can Escape into Room, AUIS 


Has Only One Controlling Device SEES Ay 


HORSELL ROAD WORKS, 
Ronald’s Road, 
Highbury, LONDON, N. 
Telegrams:—“ Arcazon, London.” 


Sole Agentsfor Great Britain CHAS. R. HEA P, 


nts for Gre 47, VICTORIA ST. S.W., LONDOW. 


PATENT. Messrs. VENNER & 60., 10, Delah: y Street Sole Importer for United Kingdom. 
CATALOGUES and QUOTATIONS on APPLICATION 


E B 0 N IT E ACCUMULATOR BOXES, e] 
RODS, SHEETS, &. 


FRANZ CLOUTH 
RHENISH RUBBER MANUFACTORY 
COLOGNE-NIPPES. 


With **No Load,” and Overload Release.”’ 


CHAS. HEYDEMANN, E.C., 91, LONDON WALL. 8341 


FOLIATED 
THE 
DYNAMO BRUSH Co. / 


Write for Lists and 
Free Sample of 


TALCINE, 
Po House, the New Lubricant. 
nsbury Pavemen | 
CARBON. 
GAUZE 


4179 ad & C 
* §RONCLAD CLOSED MOTOR. 5 to SO H.P. 


TRIPLEX PUMPS 


In great variety for Motor Driving. 
Large Stock always on hand ready for immediate delivery. 


THE “VICTOR” TURBINE, Horizontal Types a Speciality. 


One Installation of 75,000 H.P. now in course of construction. 


FREDERIC NELL, 97, Queen Victoria St., London. 


OA 480880 % guise enon 


\ 
| 
o* 
All Kinds of Brushes Supplied. 
; 
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“ZAPON ENAMEL.” “BRASSOLINE.” “ENAMELOID.” “GOLD DYE.” 


SPECIAL COLD LACQUERS. 


MANUFACTURED BY | 
THE FREDERICK CRANE CHEMICAL COMPANY, *° “ *2,201nanam. 


TELEPHONE No. 4279. Telegraphic Address: CHEMICAL,” Birmingham, 
Edinburgh Agents: ANDERSON & GIBB, Regent Arch, Glasgow Agents: THE METALLIC ART CO., 212, Old Dumbarton Road. a84 
HIGH EFWICIENCY 


S. OW ES, MECHANICAL ENGINEER 
64, MARK LANE, LONDON, E.C. : 
Contractor to H.M. Turkish, and Oape Governments. 2876 


ELECTRIC CABLE CASINGS. 
BEECROFT & WIGHTMAN, 


ALL MADE TO THIS PATTERN. 
Makers of Electric Casings and Covers, 


The prices quoted below are per 100 ft. 


case and cover together, 
Full Size Sections on A } 

ESTIMATES FOR OTHER woods AND SIZES 

PROMPTLY SENT. 
Switch Blocks and Cleats Made to Order. 
Small. 
Sizz No...| 1 2 2 8 4 5 
...| 12” 1x” | 1 
For B.W.G. | 18 16 *16 | #14 7/20 | 7/16 | 7/14 | 19/16 | 19/12 
WHitewoop | 2/10 8/- | B/1 8/11 4/5 6/6 9/4 | 11/8 18/7 
DsaL..... 25 | — | 3/6 | 5/9 | 8/4 | 10/- | 14/- 
* Or Two Pairs of No. 18 B.W.G. Also at Humber Sawmills, Burleigh St., HULL. 
Trade Allowance 3 5 per cent. for 5,000 feet or over. , 4 . 


” ” ” 000 ” ” 


‘ON ‘TINH 


t2 


108, Argyle St., Glasgow. 


EXPORTERS OF SPECIALITIES TEL E 


WIGERS BROS.. IN FLOORING & FLOORING BLOCKS, 


67/68, KING WILLIAM 8T. LONDON, E.C. 1188 \ 
amos, and all Hlectrical Large 


and uniform 29, CLERKENWELL ROAD, LONDON, E.C. 
SANDERS, WAKE & CO, Telegrams:—"COMMUTATOR, LONDON.” 


Great H LONDON, 5.C,, 
MANUFACTURERS OF 


Telephone—2,888, 4 venue 


AND 


Motors 


IN SMALL SIZES 
yy 


STONEWARE CONDUITS 
INSULATORS 

for ELECTRIC LIGHT MAINS 


UPPLIED RECENTLY FOR 
LARGE 


GLASGOW, PRESTON, 
STOCKS OF POROUS 


DUNDEE, NORWICH, 
WESTMINSTER, 
ST. PANCRAS, 

TELEGRAPH AND TELEPHONE 68 & 60, MORTIMER STREET, LONDON, W. 
INSULATORS. Steam Works:—i2 & 43, Kirby Street, Hatton Garden. 
Telegrams: “Boncinello, London.” Telephone: 1882 Gerrard. 


RICHMOND, &c. 
IN TUBES, | BONE, HORN AND WOOD TURNERS 
MANUFACTURING ELECTRICIANS. 
Bell Pushes, Indicators, Bells, xo. 
Wall Sockets, Pressell Switches, Fuse Boards. Name and Address Tablets 
INCANDESCENT LAMPS. FLAME LAMPS A SPEGIALITY. 


CHICAGO :—Highest and Only Award for Trolieye Diploma and Medal for Insulators. BRUSSELS :—1807, Hors Concours, Membres aa Jury.” 


ROBERT W. BLACKWELL & COMPANY, 


ENGINEERS AND OOMTRACTORS FOR 


ELECTRIC TRAMWAY CONSTRUCTION & EQUIPMENT, 
Trolleys, Poles, Insulators, Wires and Cables, Feeders, Rail Bonds, Motor-Trucks 


Engines. Line Material and Supplies of every description 


89, VICTORIA STREET, WESTMINSTER, LONDON, 8.W. 


Telegrams Keacex, Lonpon Telephone ;—"'806, Westminster.” Codes:—"A.B.0,," "A 1,” “Iilebers, &e, 


Wiring 


WATERPROOF AND DUSTPROOF. 
47, KING STREET, MILE-END, GLAS@OW FOR PARTICULARS. THE TRADE SUPPLIED. 


rn... 148088 


: PELTON 
: 
: 
S255) 
§ 
ADF ORI 
7 


| FREDERIC NELL, 97, Queen Victoria St., London. 
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LONDON, OUR NEW 


PATENT STEAM Pressune REcoRDER || ()W RESISTANCE CELL. 


oN Handsome in 
The Best for Bells, Telephones,-&c., &c. 


Bight- Movement, Modifi 
latest instrom: ade f = 
Weter, Hydraallo, Blas, Size No. 1, 3/- 
curate recorder of the Fan, Vacuum and other 
din a 2/3 
r 
ter 
FULLER & CO., 


indicated to pressures 168, 208 or 
250 (ae ordered) BAD 108. 


w. H. BAILEY & CO., Ltp, | 28, Bush Lane, Cannon Street, 
MANCHESTER, savers. uss LONDON, E.C. 


Lendoa Bhowrooms :— 
7. VIQTORIA EMBANKMENT Queen Victoria Street), BLACKFRIARS, £.C. 


RAMSDEN, CAMM & CO., 


BRIGHOUSH, YORESHIRNRA, 


aron, Steel and Copper Mire Drawers, 


MANUFACTURERS 


TELEGRAPH, TELEPHONE “AND CABLE WIRE, 
FRXC?. Contractors to H.M. the Indian and Colonial Governments and leading Railway Companies 
B. SPECIALITIES S588 OF H.C. COPPER, GERMAN SILYER, &., WIRES 


SWEDISH CHARCOAL IRON SHEETS BARS RODS. STRIPS 
AND STAMPINGS. 


TURNER BROS," 


Slabs, Bars. 
Rough, and Telegraphic Address: Loxpou.” 1870, Discs over 6 feet diameter 
MILD STEEL CASTINGS FR WATS. WMIAGNET STEEL FOR TELEPHONES. Gheots up to 66 inches wide, 


ERNEST SCOTT MOUNTAIN, LIMITED. 


Electrical and General Engineers, NEWCASTLE-ON-TYNE, | 
Melographic Addres— ESCO, NEWCASTLE-ON-TYNE.” 
London Office:—20, Hew Bridge Street, Blackfriars, E.C. 


CONTRACTORS TO BRITISH aFOREIGN GOVERNMENTS 


MANUFACTURERS OF 
Tyne Dynames snd Meters 
ELECTRIC LIGHTING AND TRANSMISSION OF POWER 


— = PLANTS OF ALL DESCRIPTIONS. 
Ont Yale and "ye" 
= NEW CATALOGUE NOW READY. 


| 
\ DYNAMOS AND MOTORS. 
\ 
\ 
Place, = 
z= if 
o o 
1 


47, KING STREET, MILE-END, GLASGOW FOR PARTICULARS. THE TRADE SUPPLIED. 


YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


CONTRACTORS TO \I/ MANUFACTURERS OF 

H.M. GoveRNMENT, ~Metat Screws ANo TurneD Work 
Tue War Orrice, ADMIRALTY, Cut From Drawn Rags, 
PosTAL TELEGRAPH DEPARTMENT, &c., By Automatic MACHINERY FOR =~“ | 
Ano Covoniat GoveRNMENTS, ENGINEERS, ELECTRIGIANS, &C. 


All these Goods are shown Full Size and kept in Stock. 


292 293 294 297 298 299302 303 304 307 308 309313 314 315 319 320 i 
7 BA 6 BA : 
326 327 328 329 330 332 333° (334-339-340 343 344 346 347 
5 BA 4 BA | 
352 354 i 358 359 360 365 366 367 368 371 372 «373° 
3BA | 
373 379 380 382 386 
is 9 ‘ 
| 
2BA 
391 392 393 394 395 397 399 | 
BA 
404 405 406 408 410 4ll 
OBA 
417 418 419 420 421 423 
| 
STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, ALL SIZES KEPT IN STOCK. | 
ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS 


REDUCTION FOR LARGE QUANTITIES. 


1128 ’ 


ELECTRIC 


FOR ALI PURPOSES. 


is all Types for use in Continuous 
Current Circuits. 


DYNAMOS 


OF ALL SIZES. 


GREENWOOD & BATLEY, Ltd., Leeds. 


AS IN OPERATION AT THE PRINCIPAL 


SAVING: jElectric Light | 
Power Stations. 


Telegramsas:—* ECON OMISE 8578: 


DEUTSCHE KABELWERKE, 


BERLIN-RUMELSBURG 


~ Manufacturers of all kinds of 


Telegraph, Underground Electric Light 
and 


Power Cables, Patent Paper 
Insulated Telephone Cables, 


SUPPLIERS OF 
GABLES and MAINS 


FOR 

St. Petersburg, Miinchen, 
Plauen */Dresden, Niedersedlitz 

>/Dresden, Gissnitz, Meerane, Glauchau, 


Vulcanised India-Rubber Siegmar, Altenburg, Dessau, Flensburg, Kiel 


Town and Dockyards. 
Silk and Cotton-Covered CONTRACTORS and MANUFACTURERS to the 
Wires, ADMIRALTY, WAR OFFICE, IMPERIAL POST and | 
Flexible Cords, &c. POWER COMPANIES. 


In progress:—THE ELECTRIC MAINS IN COBLENZ </Rh. NEUMUNSTER, | 


Representative: POLLAND & Nowcastie-on-Tyne. KIEW and CHRISTIANIA. sala 
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ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS 


RtCONSIDERABLE REDUCTION FOR LARGE QUANTITIES. 4123 ° 


“PRR SERCTRICAL REVIEW. 


‘ELECTRICAL ENGINEERS. 


€3'7 Per Cent. PEROXIDE. | 


‘DURABLE. 


EVERY col 
TESTED. 


READY FOR RES . 
IMMEDIATE 


Offices and Warehouses: 
100 & 106, Cannon St., London, E.C., and 97, Boulevard Sebastopol, P Paris 
WoRKs :—SILVERTOWN, ESSEX, AND PERSAN-BEAUMONT, FRANCE. 


—=_—=_ 


Telegraph Addresses 
Head Omoes:—“ ai LWERGRAY, LOn DON.” Wrorks LONDON.” 
BRANCH OFFICES: 
..................54, Oastle Street. 28, Clare Street. ...,........ 97, Albert Street. 
Baapsoap 1, Tanfield Build- | 9, Sussex Street. 
ings, Hustlorgate @LASGOW ......... 8, Buchanan Street. 
.................1, Fitsalan Square. | .., 59, Westgate Road. BELFAST ........... 88 High Street, 
... Piernead Bute Docks | Portemours ............ 49, High Street DUBLIN . 15, Bt. Andrew Street 
ESTIMATES AND PRICES ON APPLICATION. ue 
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KIEW and CHRISTIANIA. 


Newcastle-on-Tyne. 


POLLAND & Go., 


} Representative 
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